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ESSAY 


AN 


ON       THE 

NATURE    OF    THE    MATTER    PERSPIRED 
AND  ABSORBED   FROM   THE  SKIN. 


TTVOCTOR  Prieftley  after  having  well 
-•^explained  the  effects,  reciprocally  pro- 
duced on  the  air  and  the  blood,  by  the  pro- 
cefs  of  refpiration;  proceeds  to  inveftigate 
thofe  alterations  of  the  atmofphere,  which, 
animal  perfpiration  caufes.  He  however 
only  flightly  purfued  this  fubjecl,  nor  is  it  a 
wonder,  that  he  failed  to  difcover  that  infor- 
mation, which  he  did  not  attentively  feek. 
He  has  afl'erted  that  animal  perfpiration  does 
not  injure  the  purity  of  the  air,  in  the  man- 
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ner  effected  by  the  procefs  of  refpiration. 
But  the  experiments  here  related,  clearly  con- 
tradict this  affertion,  and  eftablifn  a  fimi- 
larity  in  the  nature  of  the  matter  exhaled 
from  the  lungs,  and  the  fkin  of  the  human 
body. 

Dr.  Ingenhouze  obfervcd,  that  air,  was 
perfpired  from  the  bodies  of  animals,  as  well 
as  of  vegetables,  but  as  this  was  not  the  im- 
mediate object  of  his  enquiry,  he  did  not  very 
attentively  examine  its  nature.  He  fays,  "it 
"feemed  to  be  partly  fixed  air,  as  it  was 
fomewhat  abforbed  by  water;"  and  the  re- 
mainder was  far  from  being  good  refpirablc 
air. 

Mr.  Cruikmank  entertained  the  opinion, 
that  the  matter  of  perfpiration,  and  that  ex- 
pelled^ from  the  lungs  in  breathing,  were 
fimilar  in  their  qualities.  In  his  experiments, 
he  collected  the  aqueous  exhalation  from  the 
fkin,  but  only  flightly  examined  the  aeriform 
matter :  he  agitated  lime  water  in  the  air 
with  which  his  hand  had  been  furrounded, 

when 
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when  the  precipitation  of  the  lime  mewed 
the  exiftence  of  fixed  air;  he  has  alfo  obferv- 
ed  that  a  candle  burned  dimly  in  this  air. 
Such  I  believe  was  the  extent  of  the  inform- 
ation, which  we  heretofore  pofleffed  on  this 
fubjecl. 

In  the  fummer  of  1791  I  had  made  many 
experiments   to  afcertain  the  nature  of  the 
matter,  perfpired  and  abforbed  from  the  fkin : 
but  the  winters  cold  obliged  me  to  defift, 
before  I  had  compleated  my  defign.     In  the 
fpring  of  1792,  the  Reviewers  announced  to 
the  public,  that  M.  Lavoifier  and  M.  Seguin 
had  delivered  a  paper  on  this  fubjecl,   to  the 
royal  Academy  of  Sciences  at  Paris.     Much 
time  may  elapfe  before  the   contents  of  that 
paper  will  be  made  public,  and  even  then,  it 
may  not  meet  with   common  perufal  in  this 
country. — As  I  know  not  the  nature  or  ex- 
tent of  thefe  experiments,  and  as  thofe  which 
I  have  made,   appear  to  me  fati^fa&ory,  and 
meriting  attention ;  I  have  therefore  refolved 
to  fubmit  them  to  public  notice. 

K  2  It 
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It  never  appeared  to  me  very  difficult,  to 
afcertain  with  tolerable  precifion,  the  nature 
of  the  matter,  which  the  fkin  emits  or  im- 
bibes. If  the  hand  be  introduced  into  an 
inverted  jar  filled  with  quickfilver;  the  mat- 
ter detached  from  it  will  afcend  to  the  top  of 
the  mercury,  and  remain  unaltered  a  fubjeft 
of  chemical  examination.  A  trough  contain- 
ing a  fufficient  quantity  of  quickfilver  to 
allow  fuch  introduction,  was  all  that  feemed 
requifite;  this  I  procured,  and  profecuted  the 
experiments  in  the  manner,  which  I  fhall  re- 
late: but  it  will  be  previoufly  neceflary,  briefly 
to  defcribe  the  veffels,  and  other  apparatus, 
which  were  employed. 

The  jars  which  I  filled,  and  inverted  in  the 
quickfilver,  were  made  of  glafs,  they  were 
nearly  of  a  cylindrical  form,  and  of  fufficient 
dimenfions,  to  contain  my  hand,  and  wrift. 
I  contrived  to  fix  them  in  the  quickfilver, 
inclined  in  fuch  a  manner,  as  to  admit  the 
introdu<£tion  of  my  hand :  this  was  done  by 
confining  then  in  an  hollow  cylinder  of  cop- 
per, which  was  faflened  to  the  fide  of  the 
i  trough. 
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trough.  I  meafured  the  furface  of  my  hand, 
and  wrift,  as  accurately  as  I  could  with  paper, 
and  computed  their  extent  to  be  feventy 
fquare  inches.  Thefe  experiments  will  pro- 
bably afford  but  an  imperfect  eftimate  of  the 
quantity  of  the  matter  of  perfpiration  ;  for 
the  propenfi'ty  of  the  hand  to  rife  in  quick- 
filver, occafioned  a  confiderable  prefTure  of 
the  wrift  againft  the  edge  of  the  bottle,  which 
often  impeded  the  circulation,  and  benumbed 
the  fenfibility  of  the  hand,  and  probably  in- 
terupted  the  functions  of  the  fkin.  The 
coldnefs  and  weight  of  the  quickfilver  would 
alfo  tend  to  impede  perfpiration. 

It  is  right  to  mention,  that  more  experi- 
ments were  performed  than  are  related  :  I 
fele&ed  thofe,  the  events  of  which,  were  moll 
common,  and  which  appeared  to  have  been 
made  with  moft  accuracv. 

Experiment  A.     'Thermometer  about  6o°. 

I  filled  a  glafs  jar  with  quickfilver,  which 
being  inverted,  and  confined  in  the  way  I  have 
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defcribed  :  I  held  my  hand  ten  minutes  in  the 
trough,  beneath  the  furface  of  the  quickfilver, 
and  frequently  moved  it  in  that  fituation,  in 
order  to  detach  any  atmofpheric  air  which 
might  accidentally  adhere  to  it,  and  afterwards 
introduced  it  into  the  inverted  jar.  The 
quickfilver  foon  acquired  a  degree  of  warmth, 
which  rendered  it  not  unpleafant ;  minute  air 
bubbles  afcended  to  the  top  of  the  quickfilver, 
more  fpeedily  in  the  beginning  of  the  experi- 
ment, more  tardily  towards  the  conclufion. 
After  an  hour  had  elapfed,  I  withdrew  my 
hand;  the  bubble  of  air  which  now  appeared 
on  the  top  of  the  quickfilver,  was,  I  fuppofe 
in  bulk,  equal  to  one  fcruple  of  water.  In 
fixteen  hours  I  collected  an  half  ounce  mea- 
fure  of  air,  which  makes  fifteen  grains  the 
averaged  product  of  an  hour.  No  kind  of 
moifture  appeared  on  the  furface  of  the  quick- 
filver, fome  fucking  paper  was  put  up,  which 
was  withdrawn  unmoiftened.  My  hand  was 
always  damp  when  taken  out  of  the  quickfil- 
ver: whatever  aqueous  perfpiration  was  pro- 
duced, adhered  to  its  furface,  whillr.  the 
aeriform,  from  its  levity,  afcended  to  the  top 

of 
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of  the  mercury.  To  the  air,  which  I  had  thus 
collected.  I  threw  up  lime  water,  when  about 
two  thirds  of  it  were  rapidly  abforbed :  to  the 
remainder  I  added  a  bubble  of  nitrous  gas,  but 
could  difcern  neither  any  red  fume  nor  dimi- 
nution of  quantity.  I  repeated  this  experi- 
ment fix  times,  with  fimiliar,  tho'  not  uniform 
events.  I  believe  it  will  be  found  that  the  air 
perfpired,  confifts  of  carbonic  gas,  or  fixed 
air,  a  little  more  than  two  thirds — of  nitro- 
genous or  phlogifticated  gas,  a  little  lefs  than 
one  third.  In  one  experiment,  the  nitrogene 
made  only  a  fourth  part  of  the  air  collected, 
and  in  another  I  thought  it  exceeded  its  ufual 
proportion  of  one  third. 

I  believe  it  will  not  be  doubted,  that  the 
air  which  remai  :s  after  the  feparation  of  the 
carbonic  gas,  is  entirely  nitrogenous.  It  would 
be  very  ftrange,  mould  atmoipherical  air,  which 
is  a  compound,  be  perfpired.  If  nitrogene 
be  fuperabundant,  and  injurious  to  the  body, 
and  therefore  thrown  out  from  its  furface  ;  it  is 
not  probable,  that  oxygene  which  is  falutary, 
and  requifite  to  the  animal,  mould  in  the  fame 
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manner  be  diflipated.  On  the  repetition  of 
thefe  experiments,  much  variety  in  the  quan- 
tity of  air  perfpired,  was  remarked.  At  one 
time  the  quantity  collected  in  nine  hours,  oc- 
cupied the  fpace  of  only  thirty-two  grains  of 
diftilled  water:  at  another  time,  in  three  hours, 
it  equalled  the  bulk  of  two  fcruples  of  water. 

As  I  concluded,  that  perfpiration  was  ob- 
ftructed  by  the  weight  of  the  quickfilver,  and 
alfo  by  the  preffure  of  the  hand,  againft  the 
edge  of  the  bottle ;  I  thought  this  procefs 
would  go  on  more  naturally,  beneath  water : 
I  fuppofed  if  I  made  an  allowance  of  two- 
thirds  for  the  quantity  of  carbonic  gas  abforb- 
ed  by  the  water,  I  fhould  thus  be  able  more 
nearly  to  compute  the  ufual  quantity  of  air 
emitted  from  a  certain  extent  of  the  fkin.  In 
this  conjecture,  the  event  proved  that  I  was 
miftaken. 

Experiment  B.     thermometer  6c°. 

Having  filled,  and  inverted  a  jar  in  water, 
I  held  my  hand  and  forearm  for  ten  minutes 

beneath 
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beneath  the  furface  of  the  water,  frequently 
moving  it,  to  detach  any  adhering  air,  and 
then  introduced  it  into  the  inverted  jar.  The 
furface  of  the  fkin,  from  whence  air  could 
arife  into  the  bottle,  was  as  nearly  as  I  could 
compute,  one  hundred  and  twelve  fquarc 
inches.  My  arm  foon  exhibited  a  curious 
appearance  ;  it  was  magnified  by  the  convex- 
ity of  the  glafs,  and  every  pore  feemed  cover- 
ed by  a  little  fpherule  of  air,  which  on  agi- 
tating the  water  was  detached,  and  quickly 
alcended  to  the  top.  After  an  hour  had 
elapfed,  a  bubble  of  air  was  collected,  which 
as  nearly  as  I  could  guefs  equalled  in  bulk 
half  a  dram  of  water.  In  the  profecution  of 
this  experiment  great  variations  in  the  quan- 
tity of  perfpiration  were  remarked.  I  once 
held  my  hand  an  hour  in  the  water  without 
any  apparent  addition  being  made  to  the 
quantity  of  air  collected.  When  I  had  thus, 
in  nine  hours  obtained  about  three  drams  of 
air,  I  difcontinued  the  experiment.  The  air 
remained  unattended  to,  nearly  a  week,  when 
the  quantity  was  diminished  to  about  one  dram 

and 
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and  a  half,  which  being  examined  by  nitrous 
gas,  was  found  to  be  entirely  nitrogenous. 

I  repeated  this  experiment,  and  each  day 
changed  the  water  in  the  trough,  when  a 
much  greater  quantity  of  air  was  collected. 
I  procured,  on  an  average  half  a  dram  each 
day,  which  was  entirely  nitrogenous.  I  at- 
tempted a  fimilar  experiment,  in  mode- 
rately warm  water,  but  procured  fcarcely  any 
air ;  the  fmall  quantity  which  was  collected, 
was  quickly  abforbed  by  the  water, 

I  heated  myfelf  by  exercife,  till  the  aque- 
ous perfpiration  was  moderately  copious,  but 
at  that  time  lefs  air  was  procured. 

The  conclufions  which  I  have  drawn  in 
my  own  mind,  from  thefe  and  other  experi- 
ments are,  ift,  That  the  remainder  of  the  pcr- 
fpired  air,  after  the  feparation  of  the  carbonic 
gas,  is  nitrogene.  2dly,  That  the  quantity 
cannot  be  well  eftimated,  becaufe  the  water 
abforbs  fome  portion  of  it.  Water  deprived  of 
its  air  by  boiling,  evidently  did  fo  in  one  expe- 
riment, 
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riment,  and  whenever  the  water  remained  un- 
changed lefs  air  was  produced.  I  think  it 
probable  that  the  fkin  abforbs  the  air  difTolved 
in  the  water,  and  thus  the  difpofition  of  the  wa- 
ter to  imbibe  air  is  augmented.  3dly,  I  have 
obferved  that,  when  by  exercife,  aqueous  per- 
fpiration  was  increafed,  lefs  air  was  then  pro- 
duced; if  the  fame  veflels  fecrete  both  thefe 
fluids,  this  obfervation  would  naturally  be  ex- 
pected. When  the  circulation  is  moderately 
carried  on,  infenfible  or  aeriform  perfpiration 
is  chiefly  continued  ;  but  when  the  determina- 
tion of  blood  to  the  furface  is  rapid  and  po- 
werful, water  is  poured  forth  from  the  ex- 
halents,  and  the  perfpiration  becomes  fenfible. 

The  related  experiments  clearly  prove  the 
quality  of  the  matter  exhaled  from  the  Jkin,  but 
they  do  not  well  mow  the  quantity ;  it  was 
neceflary  to  profecute  them  further,  and  I  could 
only  depend  on  the  refult  of  thofe,  which 
were  conducted  beneath  quickfilver.  I  could 
however  prevent  the  furface  of  my  hand  fuf- 
taining  the  prerlure  of  the  quickfilver,  by  fill- 
ing the  jar  into  which  it  was  introduced,  with 
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air.  The  examination  of  this  air  would  in- 
form me,  not  only  of  what  was  added  to  it,  but 
alfo  of  what  was  taken  from  it  by  the  fkin, 
in  the  fame  fpace  of  time.  I  therefore  expof- 
ed  my  hand  in  fucceffion  to  different  kinds 
of  air,  beginning  with  that  of  the  atmofphere. 
It  is  right  to  remark,  that  thefe  experiments 
do  not  admit  of  great  accuracy.  I  eftimated 
the  relative  quantity  of  airs,  found  on  exami- 
nation, by  marking  on  the  bottle,  the  eleva- 
tion and  defcent  of  the  quickfilver,  and  after- 
wards filled  the  glafs  with  water  to  thefe 
marks,  which  being  weighed,  afforded  me  the 
information  that  I  wanted. 

Experiment  C.  Thermometer  between  500  and  6o°. 

I  filled  and  inverted  a  jar  in  quickfilver, 
and  threw  up  into  it,  one  meafure  of  atmo- 
fpheric  air,  which  could  contain  fcwcn  ounces 
of  water.  The  quickfilver  was  depreffed 
two  inches  and  a  half  from  the  top  of  the  jar. 
After  moving  my  hand  ten  minutes  beneath 
the  furface  of  the  quickfilver,  to  detach  any 
common  air  which  might  adhere  to  it,  I  put 

it 
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it  up  into  the  air  in  the  jar,  and  there  retain- 
ed it  for  the  fpace  of  an  hour.  Before  I  with- 
drew my  hand,  I  deprefTed  it  heneath  the  fur- 
face  of  the  quickfilver,  ftill  keeping  it  within 
the  glafs,  and  agitated  it  in  this  fituation,  for 
ten  minutes;  this  was  done  that  I  might  not 
remove  any  of  the  air,  which  was  the  fubject 
of  the  experiment.  The  fame  conduct  was 
purfued  in  all  the  fubfequent  experiments. 
After  five  hours  expofure  of  the  hand  to  this 
air,  the  quantity  in  the  glafs  was  diminished 
about  half  an  ounce.  It  might  have  been 
xpefted  that  the  perfpiration  would  have  in- 
creafed  the  bulk  of  the  air,  but  in  this  expe- 
riment, the  abforption  feemed  to  furpafs  in 
quantity  the  fecretion. 

I  now  threw  up  into  the  jar,  lime  water, 
by  which  nearly  an  ounce  of  air  was  rapidly 
abforbed,  and  the  lime  was  precipitated ;  the 
remaining  air  being  examined  by  the  addition 
of  nitrous  gas,  was  found  to  contain  nearly 
one-fixth  lefs  of  oxygenous  gas,  than  it  did  be- 
fore the  experiment. 


In 
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In  another  fimilar  experiment,  after  the 
hand  had  continued  nine  hours  in  the  air,  I 
found  more  than  one  ounce  meafure  of  car- 
bonic gas  had  been  produced,  and  the  remain- 
ing air  being  examined  in  the  eudiometer, 
contained  one-fourth  lefs  of  oxygene  than 
before  the  experiment. 

The  quantity  of  carbonic  gas  produced  in 
thefe  experiments,  much  exceeds  that,  exhaled 
from  the  hand  when  furrounded  by  quickfil- 
ver ;  in  that  fituation,  I  thought  half  a  dram 
in  an  hour,  a  copious  product ;  but  in  air  more 
than  twice  that  quantity  was  conftantly  ob- 
tained. 

The  whole  of  my  hand  was  not  in  thefe 
experiments  furrounded  by  air ;  fome  part  of 
it  was  flill  preffed  upon  by  the  quickfilver. 

It  might  be  enquired,  does  the  oxygenous 
gas  of  the  atmofphere  contribute  to  the  for- 
mation of  the  carbonic  gas  ?  Both  reafon 
and  experiment  reply  that  it  does  not,  for  if 

oxygenous 
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oxygenous  gas  combined  with  carbone  on 
the  furface  of  the  fkin,  much  heat  mould  be 
produced  at  the  time  of  their  combination ; 
but  this  production  of  heat  is  not  found  to 
take  place. 

Experiment  alfo  mows  that  carbonic  gas  is 
perfpired  from  the  veffels,  for  into  whatever 
air  the  hand  be  immerfed,  the  quantity  of 
carbonic  gas  given  out,  will  be  nearly  the 
fame.  This  is  the  firft  point  which  I  wifh 
by  experiment  to  eftablifh. 

Experiment  D.  Thermometer  betzveen  6o*  and  700. 

Having  filled  and  inverted  a  jar  in  quick- 
filver,  I  put  up  into  it  a  feven  ounce  meafure 
of  nitrogenous  gas.  I  purfued  the  plan  re- 
lated in  the  former  experiment,  to  avoid  add- 
ing to,  or  abftra cling  from,  this  air.  After 
two  hours  expofure  of  the  hand,  I  thought 
the  bulk  of  the  air  had  increafed,  but  after 
five  hours  had  elapfed,  I  could  perceive  no 
difference  in  the  quantity.  On  throwing  up 
lime  water,  a  rapid  and  coniiderable  diminu- 
tion 
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tion  of  air  followed ;  rather  more  than  an  ounce 
of  carbonic  gas  was  produced,  when  no  oxy- 
gene  was  prefent.  The  increafe  of  the  quan- 
tity of  carbonic  gas  is  accounted  for,  by  the 
heat  of  the  atmofphere  being  greater,  which 
difpofed  the  fkin  to  more  copious  perfpiration. 
Nitrous  gas  had  no  effedt  on  the  remaining 
air. 

I  made  fimilar  experiments  with  the  hydro- 
genous and  nitrous  gafes ;  in  thefe  an  equal 
quantity  of  carbonic  gas  was  produced,  and 
when  the  hand  was  furrounded  by  oxygene, 
the  quantity  of  carbonic  gas  was  not  greater. 

The  reader  will  perceive  that  in  all  thefe 
experiments  much  abforption  had  taken  place, 
the  quantity  of  air  contained  in  the  jar  was 
fcarcely  perceptibly  increafed  in  any  expe- 
riment, and  when  atmofpherical  air  or  oxy- 
genous gas  was  employed,  it  was  generally 
much  diminifhed.  I  forbear  however  parti- 
cularly to  remark  on  this  circumftance,  as  I 
think  the  quantity  abforbed  will  be  much 
better    determined    by    other    experiments. 

The 
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The  whole  of  the  hand  was  not  in  contact 
with  the  enclofed  air,  and  though  I  endea- 
voured to  prevent  it,  fome  addition  or  ab- 
ftraction,  might  be  made  in  the  introduction, 
or  removal  of  my  hand. 

I  next  wifhed  to  difcover  what  effect  the 
a&ion  of  the  hand,  would  produce  on  car- 
bonic gas. 

Experiment  E.  'Thermometer  about  50°. 

Into  a  glafs  jar  filled  with,  and  inverted  in 
quickfilver,  I  introduced  fix  ounces  of  carbo- 
nic gas,  and  expofed  my  handto  it,  for  the  fpace 
of  nine  hours,  in  the  manner,  and  with  the 
precautions,  before  related.  In  that  time,  the 
air  was  reduced  in  quantity,  to  lefs  than  three 
ounces.  A  portion  of  the  carbonic  gas  was 
examined,  by  the  addition  of  lime  water,  be- 
fore the  experiment,  when  it  was  almofl 
wholly  abforbed  ;  an  unexaminable  bubble 
only  remained.  When  the  remaining  gars 
was  examined  by  lime  water,  after  the  expe- 
riment, a  confiderable  quantity  of  nitrogene, 

L  which 
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which  doubtlefs  exhaled  from  the  hand,  was 
found  mixed  with  it. 

I  twice  repeated  this  experiment,  with 
fimilar  events,  though  with  rather  lefs  dimi- 
nution, in  the  quantity  of  carbonic  gas :  it 
was  however  fufficientlv  evident,  that  the  ab- 
forption  of  this  gas,  by  the  {kin,  was  very 
copious  and  rapid. 

The  abforption  of  carbonic  gas,  makes  it 
difficult  to  afcertain  precifely,  the  quantity 
perfpired,  fince  that  gas  which  is  thrown  out 
from  the  body  by  fecretion,  will  probably 
be  readmitted  by  abforption.  I  therefore 
wifhed  to  difcever  the  quantity  of  carbonic 
gas,  perfpired  in  one  hour. 

Experiments  F.   Thermometer  8c#. 

The  hand  being  retained  one  hour  in  five 
ounces  of  nitrous  gas,  no  afcent  nor  depref- 
fion  of  the  quickfilver  was  remarked.  On 
the  introduction  of  Lime  water  into  the  glafs, 
fix  drams  of  carbonic  gas  were  abforbed. 

i  In 
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In  a  fimilar  experiment  with  atmofpheric 
air,  after  the  expiration  of  an  hour,  the  quick- 
filver  had  rather  rifen,  and  three  drams  of 
carbonic  gas,  were  difcovered  by  lime  water. 
In  another  experiment,  in  which  hydroge- 
nous gas  was  employed,  four  drams  of  carbo- 
nic gas,  were  found  at  the  termination  of  an 
hour. 

All  the  laft  related  experiments,  were  per- 
formed in  very  hot  weather.  If  two  drams 
of  carbonic  gas  were  emitted  in  an  hour,  as 
the  quantity  ufually  obtained  in  five  hours, 
was  but  one  ounce,  it  wTould  be  a  fufficient 
demonftration,  of  the  abforption  of  a  part  of 
the  air  perfpired.  Neither  are  thefe  experi- 
ments conclufive,  as  to  the  precife  quantity  of 
air  emitted,  for  even  in  an  hour,  part  of  that 
which  is  exhaled,  will  be  again  imbibed. 
When  I  firft.  attempted  the  experiments  with 
carbonic  gas,  I  fuppofed  that  the  abforbents 
would  receive  it  reluctantly,  for  I  thought 
that  matter,  which  was  thrown  out  from  the 
fkin  in  fuch  quantities,  could  neither  be  re- 
quifite,  nor  falutary  to  the  body.  The  expe- 
L  2  rirnent 
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riment  proved  that  I  was  miftaken,  and  there 
are  reafons,  which  tend  to  fhew  the  falubrity 
of  this  gas.     When  it  is  admitted  into  the 
ftomach,    it   is    generally     found    beneficial. 
When   employed  as  a   local  application,  its 
ftimulus   is     ufeful,    and   when    in    combi- 
nation with  the  blood,  it  probably  produces, 
equally  ferviceable  effects.    The  large  quanti- 
ty, in  which  it  is  generated,  is  in  my  opinion, 
an  argument  in  proof  of  its  utility.      Its  pro- 
duction, at  firft  fight,  may  appear  an  act  of 
neceffity.    In  the  decomposition  of  oxygenous 
gas,  the  carbonic,  it  might  be  fuppofed,  muft 
be  generated,  yet  with  fuch  wifdom  is  the 
body  conftructed,  that  the  benefit  of  any  ope- 
ration therein  performed,   feldom  terminates 
in  the  production,  of  a  fingle  effect  ;  but  this 
refult  of  a  prior  caufe,  becomes  itfelf  an  agent, 
in  the  production  of  other  ufeful  confequem.es. 
Thus    the    decompofition  of  oxygenous  gas, 
may  be  neceffary,  but  the  production  of  a- 
bundance  of  carbonic  gas,  is  probably  very 
falutary. 

The  experiments   that  have  been   related, 

indiftinctly 
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indiftinctly  fhew,  that  a  fmall  quantity  of  one 
kind  of  air,  when  mixed  with  a  larger  pro- 
portion of  another,  can  be  abftra<Sed  from  it, 
by  the  action  of  the  animal  body.  This  cir- 
cumftance  will  be  hereafter  fully  proved.  I 
will  now  relate  an  experiment,  that  was  made 
in  fupport  of  this  opinion,  as  it  was  perform- 
ed beneath  quickfilver,  and  in  the  fame  man- 
ner with  thofe,  which  immediately  precede  it. 

Experiment  G.  Thermometer  between  6c°-  and  700. 

Into  ajar  filled  with,  and  inverted  In  quick-, 
filver,  three  meafures  of  nitrogenous  gas,  and 
three  of  carbonic  were  introduced  ;  the  two 
airs  depreffed  the  quickfilver,  two  inches  and 
a  half,  and  occupied  the  fpace  of  feven  ounces 
of  water.  After  five  hours  expofure  of  the 
hand,  the  air  contained  in  the  jar,  filled  the 
fpace  of  only  five  ounces  and  a  half  of  water; 
on  putting  up  lime  water  to  this  air,  it  was 
diminifhed  to  three  ounces.  In  this  experi- 
ment, one  ounce  and  a  half  of  carbonic  eas 

o 

appears  to  be  removed,  and  half  an  ounce  of 
nitrogenous  -y  but  if  you  admit  that  one  ounce 

L  3  pj 
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of  carbonic  gas,  was  perfpired  during  this  ex- 
periment, and  one-third  of  an  ounce  of  nitro- 
genous, the  quantity  of  air  eftimated  to  be  ab- 
forbed,  is  increafed,  but  the  proportions,  re- 
main unaltered. 

In  the  experiments  with  common  air,  I  have 
mentioned,  that  it  contained  leis  oxygene  after 
it  had  undergone  the  operation  of  the  hand, 
than  before  it  became  the  fubjcdt  of  experiment. 
A  queflion  here  occurs;  does  this  variation 
in  proportion,  arife  from  the  addition  of  the 
one  gas,  or  the  ren  oval  of  the  other  ?  That 
it  is  owing  to  abforption,  will,  I  believe,  be 
evident,  from  the  following  experiments. 
Although  the  addition  made  to  any  kind  of 
air,  cannot  be  accurately  afcertained,  when 
water  is  employed,  yet  if  the  hand  removes 
any  portion  of  air,  that  removal,  will  be  afcer- 
tained by  examination,  neither  does  the  ex- 
periment appear  liable  to  deception.  In  the 
experiments  next  related,  the  air  was  confined 
by  water;  this  gave  me  an  opportunity  of 
ttfing   larger  veffels,  and  expofing  a  greater 

extent 
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extent  of  fiirface  of  the  fkin  to  the  contact 
of  the  air.  I  forbore  particularly  to  remark 
the  quantity  of  air  abforbed  in  the  foregoing 
experiments,  for  though  it  correfponded 
to  thofe,  which  I  (hall  next  relate,  yet  the 
correfpondence  was  not  uniform,  and  the 
degree  of  abforption  was  lefs  evident. 

Experiment  H.  Thermometer  6c°. 

I  filled  and  inverted  a  jar  in  water,  and  put 
up  into  it  twenty-four  ounces  by  meafure,  of 
atmofpheric  air,  to  this  the  hand  was  expofed 
for  twelve  hours ;  the  fame  precautions  were 
ufed  to  avoid  adding  to,  or  taking  from  the 
air  contained  in  the  jar.  The  water  had 
rifen  in  the  veffel,  and  about  two  ounces 
and  a  half  of  the  air,  were  removed  ;  that 
which  remained  was  examined  in  the  eu- 
diometer, when  two  meafures  of  it,  and  one 
of  nitrous  gas,  filled  the  fpace  of  nearly  two 
meafures,  and  one-third  of  another  ;  it  there- 
fore follows,  that  about  one-half  of  the 
ufual  quantity  of  oxygenous  gas,  was  re- 
moved from  the  other  part  of  the  atmofphere. 
L  4  That 
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That  there  could  be  no  addition  of  nitroge- 
nous gas  capable  of  fo  greatly  altering  the  pro- 
portions of  thefe  gafes  muft,  I  think,  be  too 
evident,to  need  argument  for  its  proof.  Similar 
experiments,  were  afterwards  made  with  cor- 
refpondent  events.  In  the  experiments  made 
under  quickfilver,  the  abftraclion  of  oxygene 
was  equally  evident,  and  confiderable ;  it 
therefore  appears,  that  the  animal  body  is  ca- 
pable of  taking  away  the  oxygene,  when  in 
intimate  mixture,  with  a  much  greater  quan- 
tity of  nitrogene.  The  avidity  with  which 
oxygene  is  abforbed,  will  be  made  ffill  more 
confpicuoufiy  evident,  by  the  following  com- 
parative experiment. 

Experiment. 

I  rilled  and  inverted  two  jars  in  water,  into, 
one  I  put  twenty-four  ounces  by  meafure  of 
nitrogenous  gas,  into  the  other,  the  like  quan- 
tity of  oxygenous.  The  hand  was  put  into 
thefe  airs  alternately,  and  retained  there  for 
an  hour  each  time  :  after  it  had  been  expofed 
to  each,  for  eight  hours,  the  water  rofe  one- 
eighth 
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eighth  of  an  inch  in  the  bottle,  containing 
the  nitrogenous  gas,  and  nearly  a  whole  inch 
in  that  containing  the  oxygene.  On  eftimat- 
ing  the  quantity  removed,  by  weighing  the 
water  which  filled  the  bottles  to  the  different 
marks,  it  appeared  that  one-twentieth  part 
only  of  the  nitrogenous  gas  was  removed,  but 
one- third  of  the  oxygenous  gas,  was  gone. 
The  remaining  oxygenous  gas  was  found  to 
to  contain  one- eighth  more  of  nitrogenous 
gas,  than  before  the  experiment.  I  next  ex- 
amined  the   degree   of  celerity  with  which 

.other  gafes  would  be  imbibed. 

Experiment. 

Having  filled  and  inverted  a  jar  in  water, 
and  put  into  it  thirteen  ounces  of  nitrous  gas, 
I  retained  my  hand  in  this  air,  at  different  times, 
five  hours,  in  which  time  three  ounces  were 
abforbed.  My  hand  being  retained,  for  as 
many  hours  in  a  like  quantity  of  hydrogenous 
gas,  not  more  than  one  ounce  and  a  half  was 
removed. 

As 
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The  removal  of  a  quantity  of  oxygenous 
gas,  from  common  air,  is  furely  a  curious  cir- 
cumftance  ;  if  this  be  the  effect  of  an  action, 
in  the  abforhing  veffels,  it  muft  much  exalt 
our  ideas  of  their  fubtility,  and  their  aptitude, 
or  difpofition,  to  admit  one  fpecies  of  matter, 
and  to  reject  another.  That  the  abftraction  of 
one  air,  in  preference  to  another,  depends  upon 
this  caufe,  I  believe  will  not,  on  reflection  be 
doubted;  it  might  indeed  be  fufpected,  that 
oxygenous  gas  was  feparated  from  the  atmo- 
fphere,  by  the  flrin,  as  it  is  in  the  lungs,  by 
chemical  attraction  :  but  it  has  been  proved 
that  carbonic  gas  is  removed  with  equal  ce- 
lerity :  and  experiments  on  animal  fubftances, 
(hew  in  them  a  difpofition  rather  to  part  with 
than  to  imbibe  carbonic  gas.  The  removal 
of  this  air,  is  therefore  not  likely  to  be  the 
effect  of  chemical  affinity.  The  different 
degrees  of  celerity  with  which  other  gafes  are 
admitted,  feem  to  eftablim  the  opinion,  that 
the  removal  of  ore  kind  of  air  in  preference 
to  another,  is  the  effect  of  an  active  power,  in 
the  abforbing  veffels. 

The 
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The  experiments  which  have  Keen  related, 
fatisfaclorily  prove,  the  quality  of  the  aeriform 
perfpiration  -y    perhaps    the   proportions   may 
occafionally  vary,  but  as  nearly  as  I  can  deter- 
mine, it  confifts  of  rather  more  than  two  parts 
of  carbonic,  with  the  remainder  of  nitrogenous 
gas.     The  quantity  of  the  matter  perfpired  is 
lefs   certainly  afcertained  ;  in  one  hour  I  ob- 
tained four  drams  of  carbonic  gas :  but  it  mould 
be  remembered,  that  thefe  experiments  were 
made  in  very  hot  weather  ;  and  it  alfo  deferves 
notice  that  the  quantity  of  the  cutaneous  per- 
fpiration is  fubjecT:  to  great  variety.     In  every 
experiment,  abforption  was  found  to  be  equal 
to  perfpiration,   in   many  it  was   much  more 
copious  -,  efpecially,   when  the  air  to  which 
the  fkin  was  expoied,  was  falutary  to  the  con- 
stitution.    The  oxygenous  and  carbonic  gafes 
are  very  readily  imbided ;  whilft  the  nitrous, 
hydrogenous,   and  nitrogenous  gafes,  tardily 
gain  admittance  into  the  abforbing  veffels.  In 
the  experiment  marked  G.  from  about  half  of 
the  furface  of  the  hand,  two  ounces  and  a  half 
of  carbonic  gas  were  abibrbed  in  five  hours : 
in  thofe  experiments  marked   H,  from   the 

hand 
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hand  and  wriit,  there  was  imbibed, 

In  eight  hours  8  ounces  of  oxygenous  gas. 

In  five  hours  3  do.     -     -  nitrous  gas. 

£n' five  hour*  1 1  do.     -     -  hydrogenous  gas. 

In  eight  hours  I  do.     -     r  nitrogenous  gas. 

I  next  endeavoured  to  afcertain  the  quan- 
tity, and  quality,  of  the  aqueous  perfpiration. 

Experiment  I  T'hermc?neter  650. 

I  introduced  my  hand,  and  forearm,  into  a 
glafs  jar,  covered  with  bladder;  an  aperture 
was  left  in  the  bladder,  to  admit  my  arm^  round 
which  the  bladder  was  tied ;  fo  that  the  afcent 
of  any  vapour  was  prevented.  In  fix  hours,  I 
procured  nearly  three  drams  of  limpid  taftelefs 
water. The  quantity  collected,  correfponds  with 
the  refult  of  Mr.  Cruikfhank's  experiments^ 
who  obtained  the  water  of  perfpiration  in  the 
fame  manner.  Half  of  this  liquid  was  eva- 
porated by  a  gentle  heat,  there  remained  a 
fmall  refidue  on  the  glafs,  which  had  a  very 
ilight  tafte  of  fait.  The  other  half  was  fuf- 
fered  to  riand  many  days,  in  which  time,  no 

change 
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change  appeared  :  it  did  not  then  alter  the 
colour  of  the  vegetable  blue.  Into  one  por- 
tion of  this  watry  liquor,  marine  acid  was 
drop'd,  which  caufed  no  coagulation,  or  pre- 
cipitation, of  animal  matter :  into  the  other, 
fome  cauftic  alkali  was  poured,  which  pro- 
duced no  vifible  effect*  I  therefore  conclude 
that  the  water  of  perforation,  in  a  ftate  of 
health  contains  little  of  any  thing,  except  a 
very  fmall  portion  of  fait.  The  matter  of  per- 
fpiration  has  fome  times  a  four  odour  j  whe- 
ther it  really  contains  an  acid,  I  have  had  no 
opportunity  of  determining.  It  is  a  common 
obfervation,  that  the  {kin  frequently  has  a  fait 
tafte ;  doubtlefs  if  faline  matter  abounds 
in  the  fluids,  it  will  be  fecreted  in  greater 
quantity. 

Perfpiration  is  generally  faid  to  be  fenfible, 
or  infenfible,  perhaps  it  may  be  better  diftin- 
guiflied  as  aeriform,  or  watery.  It  may  be 
expected,  that  a  general  eftimate  of  the  quan- 
tity of  this  fecretion,  mould  be  attempted  ; 
but  the  difficulties  which  oppofe  any  accuracy 
#f  flatement  are  coniiderable.  In  thefe  ex- 
periments 
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periments,  the  procefs  was  not  continued 
under  its  ufual  circumftances ;  the  arm  was 
furrounded  by  water,  or  quickfilver  ;  and  when 
in  the  latter  fluid,  the  circulation  was  in  fome 
degree  interupted  by  its  afcenfion,  and  pref- 
fure,  againft  the  edge  of  the  jar. — For  the 
uncertainty,  which  thefe  circumftances  occa- 
fion,  allowance  can  be  made,  but  before  an 
eftimate  of  the  quantity  of  perfpiration  be 
attempted,  the  extent  of  the  furface  of  the 
body,  mould  be  known.  Mr.  Cruikfhank 
fuppofes  the  extent  of  the  hand,  to  be  to  that 
of  the  body,  as  one  to  fixty  :  it  is  much  more, 
according  to  my  computation. 

After  ineffectually  endeavouring  in  different 
ways  to  meafure  the  furface  of  the  body ;  I 
concluded  that  I  mould  approach  neareft  to 
its  true  extent,  by  meafuring  the  circumference 
of  the  trunk,  and  limbs,  at  different  parts, 
and  having  thus  obtained  the  mean  circumfe- 
rence  ;  I  could  then  calculate  the  extent  of 
their  furface,  as  if  they  were  cylinders;  the 
dimenfions  of  which,  were  afcertained.  The 
furface  of  the  head,  hand,  and  foot,  I  com- 
puted 
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puted,  by  applying  paper  cut  as  the  eccafion 
required,  over  thefe  parts  :  afterwards  plac- 
ing the  feparate  pieces  of  paper,  fo  as  to  form 
an  extended  plain,  I  meafured  its  extent.     I 

fhall  mention  thefe  meafurements,  that  the 
reader  may  correct  them,  if  he  thinks  them 
erroneous.  If  a  man  be  five  feet  fix  inches 
high,  I  will  fuppofe  the  mean  circumference 
of  the  trunk  of  his  body,  to  be  thirty- three 
inches,  and  its  length  from  the  top  of  the 
fternum,  to  the  os  pubis,  twenty- two  inches. 

Square  Inches. 

The  extent  of  furface  of  the  trunk  will  therefore  be  726 
The  circumference  of  the  neck  13  inches,  its  length 

from  the  fternum  to  the  chin  3  inches     -  ..-     -  39 

The  furface  of  the  head,  and  back  of  the  neck  -  286 
The  mean  circumference  of  the  arm  10  inches,  its 

length  12.     Surface  of  both  arms     -     -     -     -  240 
The  mean  circumference  of  the  forearm  8  inches, 

its  length  10.     Surface  of  both  forearms     -     -  160 
The  furface  of  the  hands  and  wrifls  meafuring  to 

the  extremities  of  the  bones  of  the  forearm     -  140 
The  mean  circumference  of  the  thigh   17  inches, 

its  length  16.     Surface  of  forth  thighs     -  .  »-     -  544 
The  mean  circumfererce  of  the  leg  1 1  inches,  its 

length  14.     Surface  of  both  legs     -----  308 

Surface  of  both  feet     ---------  182 

Allow  for  folds  of  the  (kin,  inequalities  of  furface,  &c.  175 
The  extent  of  the  furface  of  the  body  will  be     -       2700 

The 
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The  fuperiicial  extent  of  the  hand,  and  wrift, 
according  to  this  calculation,  is  to  that  of  the 
body,  as  one  to  about  thirty-eight  and  a  half. 

In  three  experiments,  marked  F,  the  leaft 
quantity  of  carbonic  gas  emitted  from  the 
hand,  in  one  hour,  was  three  drams  by  mea- 
fure  ;  it  may  be  fuppofed  that  the  heat  of  the 
weather  increafed  the  fecretion  from  the  fkin, 
let  us  therefore  confider  two  drams  as  the 
ordinary  quantity.  If  then  the  perfpiration 
of  all  parts  were  equal,  feventy-feven  dram 
meafures  of  carbonic  gas  and  one  third  of  that 
quantity  of  nitrogenous  gas,  would  be  emitted 
from  the  body,  in  the  fpace  of  one  hour.  If 
we  alio  fuppofe  perfpiration  to  be  at  all  times 
equal,  nearly  three  gallons  of  air,  would  be 
thrown  out  from  the  body  in  the  courfe  of 
one  day. — Altho'  the  quantity  of  air  perfpired 
is  fo  large,  yet  the  weight  of  the  body  will 
not  be  much  altered  by  its  lofs,  it  is  the  aque- 
ous perfpiration,  by  which  this  will  be  prin- 
cipally diminiihed.  When  the  thermometer 
was  between  6o°  and  700,  I  obtained  about 
thirty  grains  of  the  fluid  from  my  hand  and 

part 
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part  of  the  forearm  in  an  hour ;  the  furface 
from  which,  this  fecretion  was  made,  I  com- 
pute to  be  one  twenty  fifth  part  of  the  extent 
of  the  body.  The  fuppolitions  being  allow- 
ed, that  perfpiration  is  at  all  times,  and  in 
every  part,  equal :  about  two  pounds  and  a 
half  is,  the  lofs  of  water  which  the  body  would 
in  one  hot  day  fuftain.  In  moil  of  the  expe- 
riments which  I  have  made,  the  abforption  of 
air,  was  equal  to  the  perfpiration ;  in  many,  it 
was  much  greater*  efpecially  if  the  air  was 
ialubrious,  to  which,  the  fkin  was  expofed. 
The  experiments  marked  H,  make  it  appear 
probable,  that  if  the  naked  body  was  expofed 
to  frem  currents  of  the  atmofphere,  that  only 
the  oxygenous  part  would  be  abforbed  ;  the 
decompofition  of  which,  in  the  body,  would 
produce  an  increafe  of  animal  heat;  which 
might  in  fome,  degree  counterballance  the  lofs 
fuftained  by  the  expofure.  Our  cloathing 
probably  prevents,  in  fome  degree,  this  effect, 
and  perhaps  makes  it  lefs  neceifary.  If  the 
perfpired  carbonic  gas  be  confined  by  our  gar- 
ments, it  feems  likely,  that  it  will  be  taken  up 
again  by  the  abforbents.     Whether  the  body 

L  does 
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doesufually  imbibe  water  from  the  atmofphere, 
adequate  to  the  lofs  fuftained  by  aqueous  per- 
fpiration,  is  uncertain.  I  am  inclined  to 
fuppofe,  that  the  abforption  of  air  from  the 
{kin,  is  greater  than  the  fecretion.  The  great 
quantity  of  water,  which  the  fkin  can  occa- 
fionally  imbibe  from  the  atmofphere,  is  evinc- 
ed by  people  in  a  dropfy,  and  has  been  of  late 
well  fhewn,  by  Mr.  Ford,  in  the  fecond  volume 
of  the  medical  communications. 

I  next  examined  briefly,  and  in  a  compa- 
rative manner,  the  effedts  produced  by  the 
jDrocefs  of  refpiration ;  becaufe  I  perceived  in 
writers,  fome  difagreement  of  opinion  on  this 
fubjedl.  I  firft  collected  the  water  exhaled 
from  the  lungs,  by  breathing  into  a  deep  bottle 
covered  with  bladder,  in  the  middle  of  which, 
was  inferted  a  tube,  through  which  I  breathed. 
From  the  bottom  of  the  bottle  another  tube 
proceeded,  which  afcended  by  its  fide  and 
terminated  on  a  level  with  its  top.  The  air 
which  I  impelled  into  the  bottle,  found  an  exit 
by  this  tube,  but  the  water  being  condenfed, 
became  too  heavy  for  afcenfion,  and  remained 

ia 
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in  the  bottle  -,  thus  the  uneafinefs  which  Mr. 
Cruikfhank  experienced,  in  performing  a  fi- 
milar  experiment,  was  avoided.  In  an  hour, 
I  collected  nearly  three  drams  of  infipid,  but 
not  perfectly  limpid  water ;  half  of  this  liquor 
was  evaporated  :  a  flight  cruft  remained  on 
the  glafs,  which  was  not  fait,  but  had  a  burnt 
fmell.  I  fuffered  the  remainder  to  fland 
many  days,  but  could  perceive  little  odour 
from  putrefaction,  it  changed  however  the 
vegetable  blue  to  a  faint  green.  I  added  to 
one  portion  of  this  liquor  fome  cauftic  alkali, 
which  had  no  vifible  effect ;  I  drop'd  marine 
acid  into  the  other,  it  became  cloudy,  and 
foon  a  filamentary  depofit  was  made,  which 
refembled  mucus  when  precipitated  :  this 
precipitate  diflblved  with  difficulty  in  cauftic 
alkali.  In  the  water  exhaled  from  the  lungs, 
I  difcovered  no  fait,  but  it  feemed  mixed 
with  a  mucous  like  matter,  which  gave  it 
fome  vifcidity. 

I  proceeded  to  enquire  into  the  changes, 

which  refpiration  produces  in  the  air,  that  is 

breathed.  Do&or  Goodwyn  in  his  experimental 

L  2  enquiry, 
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enquiry,  has  ftated,  that  the  quantity  of  nitro- 
genous gas,  is  neither  augmented,  nor  dimi- 
nifhed,  by  refpiration.  That  nitrogenous  gas 
is  emitted  from  the  lungs,  I  believe  is  the 
general  opinion,  which  I  think  altho'  not 
exactly  afcertained,  is  yet  rendered  probable 
by  the  following  experiments. 

Experiments. 
Whilft  refpiration  was  performed,  as  near- 
ly as  poffible,  in  the  ordinary  manner;  I  drew 
in  twelve  cubic  inches  of  atmofpheric  air,  and 
expelled  the  fame  quantity  into  a  glafs  veiTel, 
filled  and  inverted  in  quickfilver.  One  eighth 
part  of  this  air  was  abforbed  by  lime  water ; 
the  remainder  was  examined  in  the  eudiome- 
ter, and  it  was  found  that  only  one  twelfth 
part  of  the  oxygenous  gas,  was  taken  away. 

Having  filled  and  inverted  a  jar  in  quick- 
filver, into  which,  was  introduced  a  bent  tube 
alfo  filled  with  quickfilver ;  I  infpired  a  mo- 
derate quantity  of  air,  and  retained  it  untill 
more  than  a  flight  uneafinefs  was  felt.  I  then 
expelled  the  air  from  the  lungs  into  the  jar. 
Of  this  air,  one  eighth  part  was  abforbed  by 
lime  water;  the  remainder  being  examined 

in 
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in  the  eudiometer,  was  found  to  be  deprived  of 
lefs  than  one-fixth  part  of  its  oxygenous  gas. 

I  have  related  thefe  two  experiments  out  of 
many  which  were  made,  as  they  feem  to  fhew 
the  greater!:,  and  leaft  degree,  in  which  the  at- 
mofphere  is  deprived  of  oxygene  by  the  lungs. 

The  change  produced  in  the  air  infpired, 
muft  doubtlefs  vary  according  to  its  quantity, 
and  the  time  of  its  continuance  in  the  lungs: 
I  purpofely  retained  the  air  in  the  laft  expe- 
riment, longer  than  ufual,  that  the  deprivation 
of  oxygene  might  be  remarkable.  I  think 
the  quantity  abftradted,  varies  between  one- 
twelfth  and  one  fixth  part.  Doctor  Good- 
wyn  makes  the  diminution  of  oxygene,  much 
more  confiderable,  and  has  eftimated  the  rate 
of  its  abftra&ion,  by  fucceffive  refpirations. 
In  the  firfr.  refpirations  four  parts  out  of  eigh- 
teen, were  removed  :  after  the  fifth,  eleven 
parts  of  the  oxygene  had  been  imbibed  from 
the  lungs.  In  every  experiment,  which  I 
made,  the  removal  of  oxygene,  by  the  firfr. 
refpiration  was  lefs,  and  by  the  fifth  frequent- 
ly more,  than  Dodlor  Goodwyn  has  related. 
L  3  Many 
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Many  eminent  experimentalifts  have  aflert- 
ed,  that  the  bulk  of  the  air  infpired,  is  dimi- 
nished in  the  lungs ;  and  that  lefs  air  ran  be 
returned,  than  was  admitted.  To  me  the 
contrary  appeared  to  be  true  in  experiment, 
and  I  believe  reflection  will  convince  any  one, 
that  it  is  fo  in  reality.  For,  if  between  twelve 
and  thirteen  parts  of  carbonic  gas,  be  given 
out  from  the  lungs,  and  if  only  between  two 
and  three  parts  of  oxygenous  gas,  be  taken 
in,  whilft  the  air  remains  in  thofe  bodies : 
there  muft  be,  either  an  addition  made  to  the 
bulk  of  the  air ;  or  a  confiderable  quantity  of 
nitrogenous  gas,  muft  be  diflipated  in  an  in- 
explicable manner.  To  fet  this  in  a  clear 
point  of  view,  I  fhall  ftate  thefe  circumftances 
after  the  manner  of  Do&or  Goodwyn.  I  fhall 
take  that  experiment,  in  which  one-fixth  part 
of  the  oxygene,  was  abftradted. 

If  the  air  infpired  contains  of 
nitrogenous   gas.     Parts      80 
oxygenous    do.       do.  18 

carbonic       do.       do.  2 

'  ICO 

And 
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And  the  fame  quantity  of  air  be  expired, 
it  contains,  of  nitrogenous  gas.  Parts  721 
oxygenous  do.     do.      15 
carbonic      do.     do.     I2| 

100 

But  the  expulfion  of  the  fame  quantity  of 
air,  is  the  adl  of  the  perfon  who  makes  the  ex- 
periment, and  not  the  natural  effect  of  the  pro^ 
cefs  of  refpiration.  Were  this  ftatement,  a 
correct  reprefentation  of  the  change  produced ; 
it  would  excite  furprize  to  find  fo  large  a 
quantity  of  nitrogene  removed.  It  could  not 
like  the  oxygene  be  imbibed  by  the  blood : 
and  the  continuance  of  the  air  in  the  lungs,  is 
too  fhort  to  admit  of  its  removal  by  the  ab- 
forbing  veffels.  The  abforbents  of  the  fkin, 
reludantly  admit  nitrogenous  gas ;  and  analo- 
gy induces  us  to  fuppofe,  that  thofe  veffels  in 
the  lungs,  would  reject  it  equally.  The  re- 
moval of  nitrogenous  gas  by  the  lungs,  in  any 
evident  quantity,  is  fo  contrary  to  analogy 
and  reafon,  that  the  truth  of  any  experiment 
indicating  fuch  abftradlion,  ought  to  be  fuf- 
pe&ed. 

L  4  That 
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That  the  carbonic  gas,  difcoverable  in  the 
air  expelled  from  the  lungs,  is  exhaled  from 
the  pulmonary  veffels,  and  increafes  the  bulk 
of  the  expired  air,  appears  to  me  fufficientljr 
evident. 

At  one  time,  phyfiologifts  believed  that  the 
infpired  oxygenous  gas,  contributed  to  the 
production  of  the  carbonic  gas,  found  in  the 
air  expired.  This  opinion  perhaps  ftill  pre- 
vails in  the  minds  of  fome  people.  The 
quantity  of  oxygene  imbibed  by  the  lungs 
is  however  too  fmal],  to  contribute,  to  the 
formation  of  fo  much  carbonic  gas,  as  we  find 
given  out  from  thofe  bodies.  The  experi- 
ments marked  A,  clearly  prove,  that  the 
exhaling  veffels  of  the  fkin,  emit  carbonic 
gas,  in  a  ftate  of  complete  formation.  And 
doubtlefs,  thofe  of  the  lungs  perform  a  fimi~ 
lar  office. 

If  then  but  little  nitrogenous  gas,  be  re- 
moved from  the  air  infpired,  and  if  the  car- 
bonic gas  be  emitted  from   the   pulmonary 

veffels,   and  augments  the  bulk   of  the  air 

expired  ; 
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expired ;  the  change  produced  by  refpiration, 
might  be  thus  ftated. 

The  air  infpired  contains  of 

nitrogenous   gas.      Parts  80 

oxygenous     do.       do.  18 

carbonic        do.       do.  2 

100 

The  air  expired,  contains  of 

nitrogenous  gas.     Parts.  80 

oxygenous    do.       do.  15 

carbonic       do.      do.  i2{ 

107I 
To  me  however  it  appeared,  that  the  quan- 
tity of  air  expired,  was  nearly  equal  to  that 
infpired,  when  the  experiment  was  performed 
beneath  water,  and  when,  the  carbonic  gas 
could  not  increafe  the  quantity  of  emitted  air. 
Of  the  truth,  or  falfity,  of  fuch  an  experi- 
ment, any  one  may  readily  form  his  own 
opinion ;  but  if  it  be  admitted,  that  about  two 
parts  in  a  hundred  difappear ;  then,  the  effe&s 
of  refpiration,  might  be  thus  ftated : 

The 
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The  air  infpired  contains  of 
nitrogenous  gas.     Parts.       80 
oxygenous    do.      do.  18 

The  air  expired  contains  of 
nitrogenous  gas.      Parts      8x 
oxygenous    do.       do.  15 

96 

Add  alfo  carbonic  gas 

abforbed  by  the  water  12I 

And  you  will  thus  obtain  an  account,  which 
in  my  opinion,  is  the  neareft  reprefentation  of 
the  change  that  refpiration  produces.  As  a 
large  quantity  of  air,  is  always  retained  in 
the  lungs,  it  is  probable  that  the  abforbing 
veffels,  do  like  thofe  of  the  fkin,  conftantly 
imbibe  it :  and  this  perhaps,  is  the  caufe  of 
the  diminution  of  the  quantity  of  air,  in 
which,  an  animal  has  been  fuffered  to  perifh. 
It  feems  alfo  probable,  that  the  emiffion  of 
air,  from  the  bodies  of  dying  animals  will  be 
much  diminifhedj  but  the  function  of  ab- 

forption 
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forption  will  be  lefs  impeded,  by  the  declining 
powers  of  the  fanguiferous  fyflem.  I  think 
it  unneceffary,  to  attempt  to  calculate  the  lofs 
or  acquifition  of  air,  and  water,  to  which  the 
body  is  fubje&ed,  by  the  procefs  of  refpiration: 
it  appears  fufficient,  to  remark,  that  the  air 
and  water,  which  enter  into  the  ccmpcfition 
of  the  animal  body,  undergo  from  the  adlions 
of  the  fkin  and  lungs,  conftant  and  rapid 
changes ;  whilft  the  other  more  effentially 
conftituent  parts,  of  the  animal,  are  the  fub- 
je6ts  of  a  much  more  gradu.il  alteration. 

The  fimilarity  of  the  office,  performed  by 
the  fkin,  and  the  lungs,  explains,  in  my 
opinion,  many  circumftances,  obfervable  in 
the  caufes,  and  cure  of  pulmonary  confump- 
tion.  The  people  moft  liable  to  fuch  com- 
plaints, are  thofe,  whofe  conftitutions  are 
feeble,  and  whofe  thorax  is  of  icanty  dimen- 
fions.  If  the  cutaneous  perfpiration  of  weakly 
people,  be  checked  by  expofure  to  cold,  it  is 
tardily  reftored  to  its  former  flate ;  the  con- 
ftricftion  which  exifts  on  the  furface  of  the 
body,  is  with   difficulty  overcome,  owing  to 

4  the 
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the  deficiency  of  power,  in  the  heart,  and 
arteries.  The  confequence  will  be,  a  pletho- 
ric ftate  of  the  veffels  ;  from  a  retention  of 
that  great  quantity  of  matter,  which  ought 
to  be  emitted  from  the  furface.  For  the  re- 
lief of  this  plenitude,  other  difcharges  will 
be  fubftituted :  common  experience  informs 
us  of  this  fact,  that  weakly  people  readily 
(as  it  is  expreffed)  take  cold,  the  confequence 
of  which  is,  difcharges  from  the  noftrils,  the 
bowels,  or  the  lungs.  But  if  people  of  vi- 
gorous health,  accidentally  fuffer  any  con- 
ftriction  of  the  cutaneous  veffels,  the  internal 
powers  poffefs  ftrength  to  remove  it,  and  to 
propel  again  the  fluids  through  the  exhalants 
of  the  furface. 

When  perfpiration  is  diminished,  the  de- 
termination of  fluids  to  the  lungs,  is  particu- 
larly to  be  expected ;  becaufe  the  copious 
fecretlon  which  is  made  from  thofe  parts, 
will  relieve  plethora;  and  becaufe,  that  fe- 
cretlon is  fimilar  to  the  one  which  has  been 
fuppreffed.  The  blood  will  become  fur- 
charged  with  air,  to  which  the  lungs   only 

can 
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can  afford  an  outlet.  It  is  as  much  to  be 
expected,  that  when  perfpiration  is  fuppreffed, 
the  office  of  the  lungs  will  be  increafed,  as 
that,  performed  by  the  kidnies  :  by  means  of 
the  latter,  the  blood  is  freed  from  the  fuper- 
abundant  water  -,  by  the  former,  from  the 
retained  air. 

Thus  an  accumulation  of  fluids  in  the 
pulmonary  veflels,  will  enfue,  which  will  be 
more  confiderable,  and  more  likely  to  produce 
difeafe,  when  the  thorax  is  of  fcanty  dimen- 
fions ;  and  the  tranfmiffion  of  blood  through 
the  lungs,  in  confequence,  difficult.  This 
plenitude  of  the  arterial  fyftem,  in  the  lungs, 
probably  will  produce  inflammation;  the  degree 
of  which  will  vary,  as  the  exciting  caufe,  and 
the  conftitution  of  the  patient  determine.  I 
am  inclined  on  reflection  to  believe,  that  a 
deficient  performance  of  the  functions  of  the 
fbin,  is  the  principal  caufe  of  pulmonary 
confumption. 

This  fuppofition  explains,  why  the  inha- 
bitants of    this   variable    climate,    efpeciallv 

thofe 
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thofe  of  weakly  conftitutions,  and  malformed 
chefts,  are  fo  peculiarly  obnoxious  to  fuch 
complaints.  This  fuppofition  alfo  fhevvs,  in 
what  manner,  preventing  the  effects  of  acci- 
dental cold,  by  flannel  garments,  or  by  re- 
moval to  a  warmer  climate,  is  fo  eminently 
beneficial.  The  fluids  are  invited  by  warmth 
to  the  furfice,  and  the  functions  of  the  fkin 
are  encouraged.  The  lungs  are  relieved  from 
opprefiion,  and  left  free  to  the  exertion  of  the 
reiterative  powers  of  the  conflitution. 

That  fcrofula  may  be  regarded  as  a  caufe 
of  pulmonary  pthifis,  I  will  readily  admit ;  if 
it  produces  difeafe  of  the  bronchial  glands, 
the  confequent  obftruction  to  abforption  from 
the  lungs,  will  afford  a  kind  of  ftimulus, 
likely  to  induce  that  indolent  inflammation, 
in  which,  the  difeafe  generally  confifts.  The 
opinion  that  fcrofula  is  a  caufe  of  pthisis 
is  confirmed  by  the  appearance  of  fome  tu- 
bercles, which  contain  a  matter  refembling 
chalk  and  water,  and  which  is  often  found 
in  other  cafes,  to  be  the  product  of  fcrofulous 
inflammation.     If  the  difeafe  of  the  lungs  is 

admitted 
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admitted  to  be,  in  many  inftances,  of  a  peculiar 
nature,  it  is  ftill  probably  occasioned  by  the 
lame  exciting  caufe,  a  diminution  of  the  func- 
tions of  the  {kin,  and  a  confequent  determina- 
tion of  fluids  to  the  lungs.  The  debility  of 
the  fanguiferous  fvftem  of  vefTels,  which  is 
obfervable  in  fcrofulous  patients,  may  alfo,  for 
the  reafons  before  ftated,  render  them  more 
liable  to  this  diforder.  But  from  obferving 
the  number  of  patients  who  die  of  pthifis, 
who  have  no  appearance  of  ftruma,  I  am 
induced  to  believe,  that  this  caufe  is  lefs 
frequent  than  is  generally  fuppofed.  At  one 
time  I  examined  the  bodies  of  many  people, 
who  died  confumptive :  in  a  fmall  number  I 
found  the  lungs  ftill  capable  of  admitting  a 
moderate  quantity  of  air;  in  fuch  cafes,  either 
the  cells  were  larger,  appearing  as  if  many 
cells  were  laid  into  one  by  ulceration,  or  the 
air  had  entered  into  the  cavities  of  vomica?,  or 
abcefTes ;  but  in  the  greater  number  of  cafes, 
the  lungs  admitted  but  of  flight  inflation,  in- 
ftead  of  being  of  a  light  and  fpongy  texture, 
and  permeable  by  air,  they  were  made  folid, 
being  beftudded  by  large  or  fmall  tubercles, 

or 
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or  they  were  to  a  confiderable  extent  thicken- 
ed, and  rendered  uniformly  denfe.  In  thofe 
cafes,  where  the  lungs  remained  irregularly 
hollow,  the  difeafe  appears  to  be  the  effect  of 
a  more  acSive  inflammation  ;  ulceration  has 
taken  place,  abfcefles  have  formed,  and  the 
patient  has  fuffcred  confiderably  from  pain, 
irritation,  and  difcharge. — But  the  procefs  by 
which  the  lungs  are  made  folid,  feems  to  be 
a  languid,  indolent  inflammation,  unaccom- 
panied by  a  degree  of  pain,  that  demands 
much  attention.  It  is  of  the  fame  nature 
with  that  inflammation,  which  produces  far- 
comatous  growths  of  glandular  parts,  and 
induration  of  the  cellular  fubftance.  This 
indolent  inflammation  is  frequently  regarded 
as  proceeding  from  fcrophula ;  that  it  often 
exifls  diftincHy,  I  am  convinced.  A  fcrophu- 
lous  conftitution  may  indeed  be  more  obnoxi- 
ous to  languid  inflammation  ;  to  this,  how- 
ever, it  ought  not  be  attributed  as  a  caufe  ; 
fince  its  feparate  exiftence,  proves  its  inde- 
pendence. 

Where  the  lungs  are  ftill  capable  of  admit- 
ting 
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ting  air,  could  the  irritation  and  difcharge  be 
leffened,  or  removed  -,  it  is  probable,  that  life 
might  ftill  be  fupported  :  but  if  the  lungs, 
by  difeafe,  be  made  nearly  folid ;  their  office 
can  be  no  longer  performed,  and  death  muft 
be  inevitable. 

This  difeafe,  which  is  the  effedt  of  chronic 
inflammation,    fteals     inlidioufly     upon    the 
patient,  and  is  often  eftablifhed,  beyond  the 
poffibility   of  removal,  before   its   attack   is 
even  fufpedled.      Yet  I  think,   by  phylicians> 
its   prefence  may  be   early  known,  lince  its 
effects  are,  to  make  the  lungs  lefs  capacious. 
The  capacity  of  the  lungs,  admits  of  menfu- 
ration :  let  a  perfon   infpire  as  largely  as  he  is 
able  ;  let  him  then  make  a  forcible  and  com- 
plete expiration ;  and  expel  the  air  into  a  receiv- 
ing vefTel :  thus,  the  additional  quantity  of  air, 
that  the  lungs  can  receive  by  the  mofl  ample 
infpiration,   is  made   vifible.     A   glafs  bottle 
may  be  filled  and  inverted  in  water,  and  the 
patient   may    expire    through   a   bent   tube. 
Mufcular  debility,  or  fpafm,  may  occanonally 
make  the  refult  of  this  experiment  doubtful, 

M  yet 
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yet  in  general,  I  believe  it  will  afford  ufeful 
information. 


In  the  cure  of  almcft  every  difeafe,  the  re- 
moval of  the  producing  caufe,  feems  to  be  the 
primary  object.  If,  as  I  believe,  a  deficient 
performance  of  the  functions  of  the  fkin,  be, 
the  principal  caufe  of  pulmonary  confump- 
tion  y  the  excitement  of  cutaneous  perfpira- 
tion,  requires  particular  attention.  Maintain- 
ing an  equable  warmth,  either  from  climate,  or 
from  cloathing,  is  one  way  of  effecting  this 
purpofe :  giving  ftrength  to  the  vafcular  fyf- 
tem,  is  another ;  and  which,  in  my  opinion, 
has  not  met  with  furncient  attention  ;  at  leaft 
the  principle,  on  which  its  utility  depends, 
has  not  been  fufficiently  explained.  All  parts 
of  the  fkin  may  be  regarded,  as  the  extremi- 
ties of  the  body  :  if  the  heart  and  arteries  be 
wanting  in  power,  the  circulation,  and  fecrc- 
tion  of  this  remote  part,  will  be  languid,  and 
deficient  at  all  times  ;  and  will  be  liable  to 
fufpenfion,  from  trivial  caufes.  The  main- 
tenance of  the  ftrength  of  the  vital  powers, 
appears  to  me,  effential  to  the  cure  of  con- 

fumption. 
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fumption.  The  fkin  cannot  perform  its  office 
unlefs  thefe  powers  be  fupported;  and  if  this 
be  deficient,  pulmonary  plethora  will  be  in- 
evitable. The  relief  which  emetics  afford  in 
pulmonary  complaints,  appears  to  arife  from 
the  production  of  cutaneous  exhalation,  which 
they  occafion. 

But  if  by  promoting  cutaneous  fecretion 
the  caufe  of  the  difeafe  is  removed,  ftill  more 
remains  to  be  effected  :  the  lungs  perhaps  have 
already  been  thickened,  or  befet  by  tubercles ; 
how  then,  is  the  diminution  of  this  difeafe  to 
attempted.  In  other  parts,  we  frequently  en- 
deavour to  accomplifh  a  fimilar  intention,  by 
means  reductive  of  the  patient's  ftrength  :  by 
purges,  by  mercurials,  and  other  medicines : 
but  all  means,  which  debilitate,  mould  be 
cautioufly  employed.  It  is  however  the  na- 
ture of  the  difeafe,  that  I  have  endeavoured  to 
examine  ;  in  the  practice,  I  will  not  prefume 
to  recommend. 

I  fhall  here  prefent  the  reader  with  an  ac- 
count of  an  uncommonly  conftrudted  heart : 
M  2  in 
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in  confequence  of  which  peculiarity,  the  cir- 
culation of  the  blood  was  often  irregularly 
performed;  the  effects  of  which,  I  think  tend 
to  illuftrate  the  functions  of  the  lungs.  As 
the  body  is  formed  with  perfedt  wifdom,  any 
unufual  conftru£tion  of  a  part,  is  likely  to  be 
lefs  adapted  to  the  performance  of  its  pecu- 
liar functions,  -and  lefs  concordant  to  the  ac- 
tions, and  defign  of  the  whole.  Such  deviations 
from  ufual  ftru&ure,  do  occur  in  unimportant 
parts,  without  effential  injury ;  and  are  fre- 
quently obferved:  but  in  an  organ  fo  eminently 
important  as  the  heart,  any  malformation  can 
hardly  be  fuppofed  to  exift,  and  life  to  continue: 
nor  do  I  know  that  any  cafe  fimilar  to  that, 
which  I  fhall  now  relate,  is  to  be  found  in 
the  records  of  anatomy.  I  have  annexed  to 
the  account,  an  engraving  of  the  heart,  the 
better  to  illuftrate  its  peculiarities. 

Mr.  Adams  requefted  me  to  aflift  him,  in 
opening  the  body  of  a  child  who  died  at  a 
little  more  than  two  years  of  age,  and  of  the 
ftate  of  whofe  health,  whilft  he  lived,  Mr. 
Adams  has  given  me  the  following  account. 
2.  "  Th# 
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"  The  firft  paroxyfms  of  irregular  refpi- 
"  ration,  were  obferved  about  a  fortnight  after 
u  birth.  They  were  however  neither  violent 
"  in  degree,  nor  long  in  duration.  For  fome 
"  time  after,  they  were  periodically  every  third 
"  day,  and  for  the  laft  twelve  months  of  the 
"  child's  lifeufually  once  a  day.  The  fol- 
"  lowing  were  the  fymptons  :  the  fkin  which 
"  from  his  earlielt  infancy  had  been  remarked 
"  to  have  a  darker  tinge  than  common,  be- 
"  came  unufually  blue.  A  coldnefs  which 
"  was  fo  habitual,  as  to  induce  his  parents 
"  always  to  clothe  him  in  flannel,  was  much 
f*  encreafed.  The  child  feemed  to  fuffer  much 
"  uneafmefs.  about  his  cheft,  and  fhewed  a 
ff  wifh  to  be  laid  with  his  face  downward ; 
<'  if  this  were  not  immediately  complied  with, 
"  he  contrived  to  turn  himfelf  to  that  pof- 
"  ture.  He  then  gradually,  and  with  apparent 
"  pain  and  exertion,  expelled  air  from  his 
<c  cheft ;  remaining  without  infpiration  for  a 
"  much  longer  period,  than  an  adult  could, 
"  without  fuffocation.  After  this,  fuddenly 
J*  infpiring,  he  immediately  expelled  the  air  as 
M  at  firft;  this  exertion  was  attended  with  a 

M  3  "  kind 
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"  kind  of  fcream.  In  this  manner  he  conti- 
"  nued  refpiring  with  immoderately  long  in- 
€€  tervals,  for  near  a  quarter  of  an  hour  :  after 
"  which  he  breathed  naturally,  but  always 
"quickly;  and  thus  ufually  the  paroxyfm 
"  fubfided.  But  fometimes  the  fymptoms 
"  have  been  renewed,  after  a  few  minutes  of 
"  ordinary  refpiration,  and  a  fucceffion  of  par- 
"  oxyfms,  has  continued  through  the  day. 

"  Though  the  child  was  inattentive  to  fur- 
"  rounding  objects,  from  the  moment  he  was 
"  feized,  till  his  recovery,  yet  this  feemed 
#<  rather  the  effect  of  his  fufierings,  than  a 

"  privation  of  intellecl.  When  long  without 
"  a  fit,  he  was  obferved  not  to  be  fo  well  ci- 
*'  ther  in  health,  or  fpirits.  If  the  paroxyfm 
"  was  very  fevere,  the  colour  of  his  fkin  was 
"  proportionably  livid,  and  after  it  was  over, 
"  mended  in  proportion  :  his  lips  which  at 
"  all  other  times  were  blue,  acquiring  a  reddidi 
"  tint  which  lafted  for  an  hour  or  two.  His 
"  pulfe  was  always  regular,but  extremely  feeble 

"  and 
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"  and  quick,  wasfometknes  fo  obfcure,  us  to  be 
"  felt  with  difficulty. 

"  For  the  three  days  preceding  the  Child's 
"  death  he  had  no  fit,  but  on  the  fourth 
"  morning  his  refpiration  was  again  irregular, 
"  though  not  exactly  in  the  ufual  manner. 
"  Refpiration  was  performed  at  fhorter  inter- 
"  vals,  and  with  lefs  exertion  than  was  com- 
"  mon ;  but  the  fkin  became  pale,  and  the 
"  pov/ers  by  which  the  circulation  of  the 
"  blood  is  performed,  gradually  ceafed  to  aft." 

The  length  of  the  body,  was  rather  lefs 
than  that  of  a  healthy  child  of  the  fame  age; 
it  was  flender,  but  very  well  formed :  the 
mufcles  were  moderately  large  and  firm  :  there 
was  no  deficiency  of  fat :  neither  difeafe,  nor 
peculiarity  of  formation,  were  obferved  in 
any  other  part  of  the  body,  except  the  thorax. 
The  lungs  were  healthy,  but  the  ftructure  of 
the  heart  was  uncommon.  The  right  auricle 
of  the  heart,  being  firft  laid  open,  was  found 
to  be  much  larger  than  ufual :  and  the  fo- 
ramen ovale  was  perfectly  open.     The  cavity 
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of  the  right  ventricle,  was  next  expofed;  it 
was  of  uncommon  fize,  and  its  fides  refem- 
bled  thofe  of  the  left  ventricle,  in  bulk,  and 
apparent   ftrength.       From   this    ventricle,  a 
large  veflel  proceeded,  in  the  ufual  courfe  of 
the  pulmonary  artery :  I  laid  it  open  to  fome 
extent,  but  it  proved  to  be  the  aorta.     From 
its  origin  in  the  ventricle,  it  extended  in  an 
arched    form,    towards    the    left    fide ;    then 
paffed  behind  the  lungs,  and  purfued  its  ufual 
courfe.     The  aorta  was  more  capacious  than 
is  common ;  it  gave  off"  the  coronary,  carotid 
and  fubclavian  arteries  in  the  ufual  manner. 
The   communication   between    the    ventricle 
and  this  artery,  was  large  and  direct,  and  it 
appeared,  that  it  would  allow  an  eafy  paflage 
to  the  blood,  on  the  contraction  of  the  ven- 
tricle.    The  pulmonary  artery  alfo  arofe  from 
the  right  ventricle,  but  the  communicating  ori- 
fice was  fmall,  and  the  artery  was  one- third  lefs 
than  its  ufual  fize:  its  fides  were  uncommonly 
thin,  refembling  thofe  of  a  vein.     In  the  en~ 
graving,  the  aorta  is  expanded,  and  inclined  to 
the  right  fide :   but  before  its  difplacement,  it 
was  turned  towards  the  left,  going  before  the 
pulmonary  artery,  and  concealing  that  veflel. 

The 
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The  blood  was  returned  from  the  lungs,  in 
the  ufual  manner,  by  four  pulmonary  veins,  to 
the  left  auricle.  The  dimenfions  of  the  left 
auricle  and  ventricle,  were  fmaller  than  com- 
mon :  they  were  certainly  one-third  lefs  than 
the  correfponding  cavities  of  the  right  fide  of 
the  heart.  No  artery  proceeded  from  the  left 
ventricle,  but  there  was  an  opening  in  the 
upper  part  of  the  feptum  ventriculorum,  by 
which  the  blood  could  be  projected  into  the 
aorta.  In  the  engraving,  as  the  aorta  is  dis- 
placed, being  expanded  ,and  inclined  to  the 
right-fide,  this  communication  appears  more 
diredt  than  it  was  in  reality. 

A  heart  thus  conftrufted,  was  well  calcu- 
lated for  carrying  Gn  the  fetal  circulation. 
Since  both  ventricles  could  projeft  their  blood 
into  the  aorta.  The  pulmonary  artery  would 
of  courfe  receive  no  more  blood,  than  what 
in  the  uninflated  ftate  of  the  lungs,  it  was 
capable  of  tranfmitting.  When  refpiration 
took  place,  a  quantity  of  blood  adequate  to 
its  fize,  would  be  distributed  by  the  pulmonary 
artery. 

The 


164  AN    ESSAY    ON    THE 

The  dimenfions  of  that  veffel,  as  well  as 
thofe,  of  the  left  fide  of  the  heart,  mew  that 
the  pulmonary  circulation  was  at  all  times,  in 
fome  degree  deficient.  When  the  right  ven- 
tricle contracted,  a  confiderable  quantity  of 
venal  blood  muft  have  been  projected  into  the 
aorta ;  for  the  pafiage  into  that  veffel,  ap- 
pearedmore  patent  and  direct:,  than  that,  which 
Jed  to  the  pulmonary  artery.  From  attentive 
examination  of  this  heart,  I  am  induced  to 
believe,  that  at  each  contraction  of  the  ven- 
tricles, nearly  an  equal  quantity  of  venal  and 
arterial  blood,  was  impelled  into  the  aorta, 
for  the  fupply  of  the  body.  This  occafioned 
the  body  to  be,  at  all  times,  more  cold  and 
livid  than  ufual,  fince  the  blood  was  not  fuf- 
ficiently  oxygenated,  to  produce  the  ufual 
rednefs  and  heat. 

That  the  ftructure  of  the  heart,  would  ad- 
mit of  the  circulation  being  performed,  with- 
out the  continuance  of  refpiration,  is  fuffici- 
ently  evident :  that  during  the  paroxyfms  of 
irregular  refpiration,  the  functions  of  the  lungs 
were  much  interrupted,  the  lividnefs  and  cold- 

nefs 
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nefs  of  the  body  mew.  The  pulmonary  cir- 
culation, though  much  diminifhed,  was  ftill 
probably  in  no  inconsiderable  degree  conti- 
nued ;  fo  that  we  cannot  pretend,  from  this 
cafe,  to  determine,  what  would  be  the  effect 
of  the  diftribution  of  venal  blood  throughout 
the  body.  It  is,  however,  apparent,  that 
that  the  deficiency  of  oxygenation  of  the 
blood,  did  caufe  great  lividity  and  coldnefs  of 
the  body  ;  and  was  attended  with  a  confider- 
able  diminution  of  the  ftrength  of  the  vital 
powers  :  this  was  indicated  by  the  debility  of 
the  pulfe,  and  by  the  degree  of  languor,  which 
the  child  always  experienced,  on  its  recovery 
from  this  peculiar  ftate  of  impeded  refpira- 
tion. 

Cafes  of  a  fimiliar  deficiency  of  pulmonary 
circulation,  from  a  different  caufe,  are  related 
by  Doctor  Hunter,  in  the  fixth  volume  of  the 
Medical  Obfervations  and  Inquiries. 


Explanation  of  the  first  plate. 

AA  The  right  ventricle  laid  open. 

B  The  aorta  expanded,  and  inclined  to  the  right  fide  :  before 

its  difplacement,  it  v/ent  before  the  pulmonary  artery, 

and  concealed  that  vefTel. 
C  The  pulmonary  artery,  which  appeared  one-third  lefs 

than  ufual, 
D  The  opening  in  the  feptum  ventriculorum. 
E  A  probe   pafTed  through  that   opening,    into  the  left 

ventricle. 

Explanation  of  the  second  plate? 

A  The  left  auricle  laid  open, 

B  A  piece  of  wood  put  through  the  foramen  ovale. 

C  The  left  ventricle.     Both  the  cavities  of  the  left  fide  of 

the  heart,  were  one-third  lefs  than  the  corresponding 

cavities,  of  the  right  fide. 
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ILL    CONSEQUENCES     SOMETIMES     SUC 
CEEDlNG    TO    VENISECTION. 


THE  public  are  much  indebted  to  Mr. 
Hunter,  for  a  judicious  account  of  the 
appearance,  aud  effects  of  the  inflammation  of 
the  vein,  which  fometimes  fucceeds  to  venae- 
fedtion.  The  ill  confequences  which  occa- 
sionally follow  that  operation,  are  numerous 
and  diffimilar;  and  they  have  never  I  believe 
been  clearly,  and  colleftively  ftated,  and  ex^ 
plained.  The  cafes  recorded  of  fuch  com- 
plaints, are  difperfed  in  various  periodical 
publications ;   and  frequently,  the  nature  of 

the 
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the  difeafe,  appears  to  be  not  underftood  by 
the  perfon,  who  relates  its  hiftory.  In  pro- 
portion as  I  have  feen,  more  varieties  of  thefe 
difeafes,  my  own  knowledge  of  them,  has 
become  more  clear,  and  limple  ->  and  as  I 
believe,  I  can  communicate  ufeful  informa- 
i  -..,1  have  ventured  to  offer  to  the  public, 
following  obfervations  and  opinions.  I 
have  been  alfo  incited  to  this  tafk,  becaufe 
the  account  which  Mr.  Bell  has  given  of  thefe 
complaints,  appears  to  me  confufed ;  and  the 
practice  recommended,  improper.  I  am  hurt 
to  cenfure  the  works  of  any  author,  but  this 
either  muft  be  done,  or  injurious  error  muft 
remain  uncontradicted. 

When  from  want  of  attention,  or  from 
other  caufes,  the  wound  inflicted  in  venaefec- 
tion  does  not  fpeedily  unite  ;  the  motions  of 
the  arm,  occafion  attrition  of  its  fides,  again  ft 
each  other,  and  inflammation  of  the  wound- 
ed, or  contiguous  parts,  is  likely  to  enfue.  I 
fliall  give  a  brief  account  of  thefe  different 
complaints,  in  the  order  in  which,  I  believe 
they  moil  frequently  happen. 

Of 
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Of  inflammation  of  the  integuments*  and 
fubjacent  cellular  fubfi  an  ces. 

The  inflammation,  and  fuppuration  of  the 
cellular  fubftance  in  which  the  vein  lies,  *  is 
the  molt  frequent  occurrence.  Of  this  every 
furgeon  muft  have  fcen  repeated  inftances, 
they  may  alio  have  remarked,  that  on  the 
fublidence  of  this  inflammation,  the  tube  of 
the  vein  is  free  from  induration :  neither  does 
the  ftate  of  any  of  the  furrounding  parts,  in- 
dicate their  previous  participation  in  the  dif- 
eafe.  The  nature  of  every  excited  inflam- 
mation, will  vary  as  the  caufe  which  produced 
it,  and  the  conftitution  of  the  patient  deter- 
mine, it  will  therefore  be  unrieceffary,  to  par- 
ticularly notice  the  varieties  of  its  appearance. 
Sometimes  the  inflammation  will  be  more 
indolent,  and  will  produce  a  circumfcribed, 
and  flowly  fuppurating  tumour.  Sometimes 
it  will  be  more  diffufed,  partaking  more  of 
the  nature  of  eryfipelas  :  and  fometimes  its 
violence,  and  rapid  termination,  will  evidently 
diftinguifh  it  to  be  a  phlegmon. 

If 
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If  the  lancet  with  which,  the  patient  was 
bled,  mould  have  been  bad,  if  it  lacerated 
rather  than  cut  the  parts,  through  which  it 
pafTed  ;  if  the  conftitution  of  the  patient  be 
irritable,  and  more  particularly,  if  fufficient 
attention  be  not  paid  to  procure  the  union  of 
the  divided  parts,  but  the  motion  of  the  arm 
be  allowed  :  the  irritation,  which  the  friction 
of  the  oppofite  edges  of  the  wound  muft  oc- 
cafion  ;  will  moft  probably  excite  inflamma- 
tion. The  treatment  proper  to  be  purfued 
in  this  complaint,  is  manifeft,  and  diftinguifh- 
ed  by  no  peculiarity ;  I  mall  therefore  poft- 
pone  what  I  have  to  fay  on  that  fubjedl,  un- 
til I  have  noticed  the  other  varieties  of  thefe 
difeafes. 

Of  inflammation  of  the  abj "orbing  veffels. 

The  next  frequent  complaint,  which  I 
have  feen,  is  inflammation  of  the  abforbents : 
it  however  fomeiimes  accidentally  happens, 
that  one  furgeon  mee.s  with  many  cafes  of  a 
fimilar  nature,  fo  that  were  he  to  judge  merely 
from  his  own  obfervation ;  he  might  conclude, 

that 
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that  difeafe  to  be  common,  when  the  collect- 
ed experience  of  others,  would  determine  it 
to  be  a  rare  occurrence.     I  am  inclined  to 
fufpedt,  that  my  obfervation  has  been  thus  par- 
tial, fince  Mr.  Hunter  has  not  publickly  no- 
ticed this  complaint.     I  think  I  cannot  give 
a  better  hiflory,  of  the  commencement,  ap- 
pearances, and  event  of  this  difeafe,  than  by 
relating  three  cafes,  of  the  circumftances  of 
which,  I  took  an  account.  It  is  right  however 
to  mention,  that  I  have  feen  two  others,  of 
which,  I  took  no  minutes ;  and  which,  I  am 
unwilling  to  relate,  only  from  recollection, 

CASE. 

A  lady  was  bled  in  the  vena  mediana  bafi- 
lica ;  the  wound  did  not  heal,  nor  was  fuffi- 
cient  attention  paid  to  preferve  the  arm  quiet. 
Eight  days  afterwards,  I  was  confulted,  in 
confequence  of  the  patient  being  alarmed,  by 
the  appearance  of  two  fwellings ;  one  was 
fituated  about  the  middle  of  the  arm,  over  the 
large  veffels,  the  other  on  the  forearm,  about 
the  mid  fpace  between  the  elbow  and  wrift> 

N  in 
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in  the  integuments  above  the  flexor  mufcles. 
The  upper  fwelling  meafured  rather  more  in. 
circumference,  than  an  egg,  the  other,  was  of 
fmaller  dimenfions ;  they  were  not  very  pain- 
ful, they  were  moderately  firm  in  their  texture, 
and  fo  exadlly  refembled  thofe  tumours,  which 
form  round  irritated  lymphatics;  that  no  doubt 
could  be  entertained  of  their  nature.  The 
orifice  made  by  the  lancet,  was  not  healed,  the 
integuments  for  about  one-fourth  of  an  inch 
furrounding  it,  were  in  a  flight  degree  inflam- 
ed, and  thickened.  No  induration  of  the 
venal  tube  could  be  diftinguifhed,  either  at 
this  time,  or  after  the  fubfidence  of  inflam- 
mation. 

The  account,  which  I  obtained  from  the 
patient,  of  the  attack  of  this  complaint;  was, 
that  the  wound  inflamed,  became  painful,  and 
difcharged  matter  ;  that  the  gentleman  by 
whom,  {he  was  bled,  had  drefled  it  withfalve, 
but  did  not  reftrain  her  from  ufing  her  arm  $ 
that  about  five  days  after  the  operation,  fhe 
had  felt  pains  Ihooting  from   the  orifice,  in 

lines, 
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lines,  up  and  down  her  arm,  and  upon  prefT- 
ing  in  the  courfe  of  this  pain,  its  degree  was 
increafed.     This  account  induced  me  to  ex- 
amine the  arm  attentively,  and  I  could  plainly 
feel  two  indurated  abforbents,  leading  to  the 
fuperior  tumour,   but  could  not  perceive  any, 
extending  to  the  lower  one.     The  wounded 
part,  was  drefled  with  mild  falve ;  a  bread  and 
milk  poultice  was  applied  to  both  tumours, 
and  the  arm  was  fupported  by  a  fling,  without 
morion,  or  exertion.     The  integuments  fur- 
jounding  the  orifice,  loft  their  difpofition  to 
inflame,   and   the  wound   gradually  healed ; 
during  five  days,  the  tumours  underwent  no 
evident  alteration  ;  the  poultice  was  changed 
to  one  of  bread,  water,  and  acetum  lythargiri- 
turn,  cum  tinctura  opii,  under  which,  they 
quickly  diminifhed  and  difperfed. 


CASE. 

A  man  about  35  years  of  age,  was  admit- 
ted into  St.  Bartholomew's  Hofpital,  under 
the  care  of  Mr.  Pott :  he  had  been  bled  in  the 
country,  about  a  fortnight  before  his  admif- 
fion ;  fince  that  time  he  had  been  extremely 
N  z  ill* 
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ill,  and  was  with  difficulty  conveyed  to  Lon- 
don. The  ftate  in  which  he  was  admitted, 
I  fhall  defcribe :  His  whole  arm  was  greatly 
fwolen,  the  wound  made  by  the  lancet,  was 
not  united,  the  parts  immediately  furrounding 
Jt,  did  not  feem  to  be  affecfted,  by  diftincfr. 
inflammation  •>  but  partook  of  the  general  tu- 
mefaction. Two  large  abfceffes  had  formed, 
one,  lituated  near  the  inner  edge  of  the  biceps 
mufcle,  about  the  middle  of  the  arm ;  and  the 
other,  on  the  infide  of  the  forearm.  The  pa- 
tient told  us  that  he  had  been  bled,  on  account 
of  a  pain  in  his  fide  -y  that  the  orifice,  inftead 
of  healing  had  fettered,  that  he  had  for  a  time, 
purfued  his  daily  employment,  notwithftand- 
ing  the  pain  which  he  fufTered;  that  this,  how- 
ever foon  became  too  violent  to  be  endured, 
the  fwelling,  and  pain  extended  towards  the 
armpit,  where  the  glands  became  enlarged. 
Inflammation  next  attacked  the  forearm,  and 
after  fufFering  extreme  pain  and  fever  ;  thefe 
abfeeffes  had  formed,  and  fince  that  time,  his 
illnefs  and  pain  had  in  fome  degree  abated. 
Mr.  Pott  opened  both  abfeenes,  and  directed 

his 
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his  whole  arm  to  be  covered  with  a  poultice.. 
The  patient  was  kept  in  bed,  and  medicines 
likely  to  alleviate  inflammation,  were  pre- 
fcribed.  In  about  four  weeks,  the  arm  was 
reduced  nearly  to  its  natural  dimenfions.  The 
orifice,  through  which  he  was  bled  had  united, 
and  the  wounds,  by  which  the  abfceffes  had 
been  opened,  were  nearly  healed.  The  parts 
furrounding  them,  however,  ftill  remained 
thickened,  and  alfo  all  the  integuments  on 
the  infide  of  the  arm.  In  thefe  thickened  in- 
teguments, three-chord-like  fubftances,  evi- 
dently abforbents,  were  to  be  diftinguifhed ; 
they  extended  from  the  punctured  part,  to  the 
fuperior  abfcefs,  and  again  above  this,  two 
were  continued  even  to  the  axilla.  Two  other 
indurated  abforbents,  alfo  were  extended  from 
the  punctured  part,  to  the  inferior  abfcefs.  The 
punctured  vein  being  attentively  examined, 
was  found  to  be  a  little  thickened,  both  above, 
and  below  the  orifice ;  it  had  however,  no  con- 
nexion with  thefe  chord-like  fubftances,  they 
were  fuperficial,  and  their  appearance,  courfe, 
and  every  other  circumftance,  clearly  fhewe4 
N  3 
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them  to  be  indurated  abforbents.  The  hard- 
nefs  of  thefe  velTels,  and  of  the  integuments 
had  much  diminifhed,  and  the  patient  had  re- 
gained the  flrength  of  his  arm,  before  he  was 
difcharged  from  the  Hofpital. 

CAS  E. 

A  poor  man  was  bled,  in  one  of  the  bleeding- 
fhops  of  this  city.  Kis  operator  dipped  fome 
rag  in  the  blood  which  he  had  taken,  applied 
it  to" the  orifice,  and  bound  it  on  the  arm,  with 
a  tape.  The  patient  felt  much  pain  in  the 
wound,  even  from  the  time  of  the  operation, 
and  experienced  much  difficulty  in  moving  his 
arm.  As  the  rag  fluck  clofely  to  the  orifice, 
he  was  unwilling  to  remove  it ;  however,  on 
the  third  day,  the  violence  of  the  pain,  in- 
duced him  to  take  it  off:  he  then  found  the 
parts  furrounding  the  puncture,  inflamed  and 
hardened.  The  patient  had  alfo  fuffered  much 
pain,  wrhich  extended  towards  the  axilla,  and 
one  of  the  glands  there,  was  fwolen.  He 
anointed  the  arm  with  fome  ointment,  but  the 

pain 
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pain  fo  increafed,  that  he  could  fcarcely  bear 
it  to  touch  his  fide.  The  integuments  about 
the  middle  of  the  arm,  were  elevated  by  a 
tumour,  which  was  painful  when  prefled,  the 
bafe  of  it  was  not  circumfcribed,  but  was  gra- 
dually loft  in  the  furrounding  parts.  In  this 
fituation  he  requefted  my  advice.  I  gave  him 
fome  mild  falve  to  drefs  the  wounded  part ; 
I  directed  him,  conftantly  to  keep  applied  to 
the  integuments,  covering  the  inflamed  lym- 
phatics, fome  cloths  wetted  with  the  cold 
aqua  aceti  lythargiriti  cum  opio,  to  keep  his 
arm  compleatly  fupported  by  a  fling,  and  to 
take  fome  gently  purgative  medicine. 

This  he  did,  the  inflammation  gradually 
fubfided ;  and  the  wound  made  by  the  lancet 
healed. 

It  might  be  fufpedted,  that  in  the  cafes 
which  have  been  related,  the  lancet  which 
was  employed,  was  envenomed;  and  that  the  ab- 
forption  of  virulent  matter  was  the  producing 
caufe  of  inflammation  :  the  defcent  of  the  dif- 
eafe,  to  the  inferior  abforbents,  in  the  two  firfl 
cafes,  oppofes  that  opinion ;  and  it  is  further 
invalidated  by  the  obfervations  which  I  fhall 

N  4  proceed 
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proceed  to  offer.  Since  the  ftructure  and 
functions  of  the  abforbing  veffels  have  become 
fo  well  known,  the  attention  of  medical  prac- 
tioners  has  been  directed  to  their  difeafes,  and 
much  novel  information  has  been  acquired. 
That  which  relates  to  the  prefent  fubjecl:,  I 
fhall  endeavour  briefly  to  ftate.  Phyfiology 
fhews  to  us,  that  the  abforbents  poflefs  much 
fenfibility :  their  rejection  of  one  kind  of  air, 
which  is  not  evidently  acrid,  and  their  ready 
abforption  of  another,  in  my  opinion,  proves 
them  to  be  endued  with  no  flight  degree  of  fen- 
fation.  Practical  obfervation  further  ftrength- 
ens  this  opinion :  the  celerity  with  which 
thefe  veflels  inflame,  when  they  have  imbibed 
noxious  matter,  and  the  pain  which  is  fuffered 
in  confequence,  fufficiently  prove  this  cir- 
cumftance.  Their  frequent  inflammation,  in 
confequence  of  difturbance  of  the  general  con- 
futation, may  be  however  regarded  as  an  ad- 
ditional argument.  A  common  cold  produces 
a  painful  tumefaction  of  their  glands ;  and  in 
fome  fevers,  thefe  parts  are  particularly  ob- 
noxious to  difeafe. 

There 
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There  is  another  circumftance,  which  de- 
fences attention ;  when  the  abforbents  become 
inflamed,  they  quickly  communicate  this  dif- 
eafe  to  the  cellular  fubftance,  by  which  they  are 
furrounded.     Moft.  furgeons  have  remarked, 
thefe  veffels  when  indurated,  to  appear  like 
fmall  chords,    perhaps   of  one  eighth  of  an 
inch  in  diameter ;  this  fubftance  is  furely  not 
the  flender  fides  of  the  veffel  thus  fuddenly 
augmented  in  bulk,  but  an  induration  of  the 
furrounding  cellular  fubftance,  to  which  the 
irritated  veffel  has  communicated  inflamma- 
tion.    The  formation  of  a  common  bubo,  is 
another  inftance  of  the  power,  which  thefe 
veffels  poffefs,  of  involving  the  furrounding 
parts   in  their  difeafe ;    at  firft  one  or  two 
glands,  are  found  to  be  inflamed ;  but  they 
foon  become  undiftinguifhable,  in  the  general 
inflammation  of  the    furrounding  fubftance. 
This  inflammation  either  is  difperfed,  or  it  ter- 
minates   in  fuppuration  :  and  on  the  fubli- 
dence  of  the  general  tumour,  the  originally  dif- 
eafed  glands,  again  become  noticeable.  Thofe 
frequently  enormous  tumours,  which  form  by 
fhe  fide  of  the  neck,  further  confirm  the  ob- 

ferva- 
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fervation  :  enquire  into  the  origin,  and  pro- 
grefs  of  the  difeafe  ;  and  it  will  be  found  that 
one  or  two  glands  were  at  fifft  affected,  and 
that  the  difeafe  extended  itfelf  to  the  furround- 
ing  fubftance,  of  which  the  greateft  part  of  the 
fwelling  is  compofed.  This  remark  mufl  be 
taken  with  fome  limitation,  for  the  glands  of  the 
neck,  do  frequently  enlarge  to  a  confiderable 
degree,  without  the  furrounding  cellular  fub- 
ftance, partaking  of  the  difeafe ;  yet  in  fuch 
cafes,  their  growth  is  very  gradual,  and  unac- 
companied with  active  inflammation.  Such  are 
the  reafons,  which  induce  me  to  funpofe,  thefe 
veffels  to  be  very  fenfible  and  irritable  ;  and 
to  poflefs  a  power  of  readily  communicating 
difeafe  to  the  cellular  fubftance  in  which  they 
lie. 

I  now  wifh  to  (hew,  that  their  inflammation, 
in  confequence  of  local  injury,  is  reducible 
from  two  caufes :  one,  the  abforption  of  acrid 
matter;  and  the  other,  the  effect  of  irritation  of 
the  divided  tube.  Of  the  inflammation  arifing 
from  the  abforption  of  morbiferous  matter, 
every  one  is  apprized,  but  that,  which  is  the 
effect  of  irritation,  has  been  lefs  remarked. 

When 
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When  virulent  matter  is  taken  up  by  the 
abforbents,  it  is  generally  conveyed  to  the 
next  abforbent  gland  ;  where,  its  progrefs  be- 
ing retarded,  its  ftimulating  properties  in- 
duce inflammation ;  and  frequently,  no  evi- 
dent difeafe  of  the  veffel  through  which  it  has 
paffed,  can  be  diftinguifhed.  The  abforption 
of  fyphillitic,  and  cancerous  matter,  affords 
frequent  proofs  of  this  affertion.  There  are, 
indeed",  fome  poifons  fo  acrid,  that  the  veffel 
which  admits  them  inflames,  throughout  its 
whole  extent;  yet  ftill  the  glands  are  prin- 
cipally affedted.  When  inflammation  of  the 
abforbents,  happens  in  confequence  of  irrita- 
tion, that  part  of  the  veffel,  ncareft  the  irri- 
tating, caufe  generally  fuffers  moll :  whilfl:  the 
glands,  being  remotely  lituated,  partake  lefs 
of  the  inflammation.  The  inflammation  is 
alfo  of  a  different  kind,  and,  I  think,  can  be 
difcriminated :  when  it  arifes  from  poifon  re- 
fident  in  the  part,  the  gland  is  firfl:  indurated, 
and-  a  phlegmonoid  inflammation  follows; 
but  if  irritation  be  the  caufe  of  its  enlarge- 
ment, the   tumefadtion  more  fpeedily   takes 

place, 
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place,  I  rnd  is  rr  infill  in  its  e: 

itate,  but  has  lefs  told  urate;  I 

enlai  it  morerefeml:'  :  of  the  lym- 

pha tic  glands  c:  the  neck,  which  is  theconfe- 

quence  of  taking  cold. 

When  the  inflammation  urkcc  from  irrita- 
tion, it  will  be  expected,  and  I  I 

be  found,  that  the  continuity  of  the  veflel  will 
be  a  it :   but  it  dees  not  fellow,  that  the 

greateit  difeafe,  will  be  immediately  adjoining 
that  part,  which  has  fuftained  the  injury. 
Tl  re  been  related,  (hew  that 

inflammatory  tumours  often  form  in  the  mid- 
dle of  tl  I  forearm ;  nd 
of  the  abforbent  is  at  the  bend  of  the  elbow. 
Were  it  peceflary,  I  could  relate feveral  cafes, 
where  fuch  tumours  k  from  injuri 
::                 ;rs,  or  in          c  juence   of  fretting 

com  the 

bttc  b,  it  might  that  foi 

acri  ;,    I  think, 

we   mould   find   the  glands   the 

principal   feat  ife.      It    has    been 
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proved,  that  the  abforbents  frequently  inflame 
far  below  the  part  where  the  veflel  has  fuftained 
an  injury,  and  where  the  inflammation  could 
not  be  occafxoned  by  abforption.  Thefe  ob- 
fervations  I  thought  it  right  to  infert,  to  il- 
luftrate  the  cafes,  which  have  been  related ; 
and  alfo,  to  excite  more  general  attention  to 
the  difeafes  of  thefe  important  vefTels. 

Of  Inflammation  cf  the  Vein. 

After  the  account,  which  Mr.  Hunter  has 
given  of  the  inflammation  of  the  vein,  (in  the 
Medical  and  Chirurgical  T  ran  factions)  no  ad- 
ditional information  from  me  will  be  expected, 
nor  is  it  perhaps  required.  If  the  wound  of 
the  vein,  does  not  unite,  an  inflammation  cf 
that  veflel  will  probably  follow ;  which  will 
vary  in  its  degree,  in  its  extent,  and  in  the 
courfe  which  it  purfues.  One  degree  of  in- 
flammation, may  occafion  only  a  flight  thick- 
ening of  the  venal  tube,  and  an  adheflon  of  its 
fides ;  more  violent  inflammation  may  be  at- 
tended with  the  formation  of  more  limited,  or 

more 
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more  extenfive  abceffes ;  the  matter  of  which, 
may  fometimes  mix  itfelf  with  the  circulating 
fluids,  and  produce  dangerous  confequences : 
or  it  may- be  circumfcribed,  by  the  thickening 
and  adhefion  of  the  furrounding  parts,  and  then 
like  a  common  abcefs  make  its  way  to  the  fur- 
face.  When  the  inflammation  of  the  venal 
tube  is  extenfive,  it  is,  indeed,  very  probable, 
that  much  fympathetic  fever  will  enfue ;  not 
merely  from  the  excitement  which  inflamma- 
tion ufually  produces  -,  but  alfo,  becaufe  irri- 
tation will  be  continued  along  the  membra- 
nous lining  of  the  vein  to  the  heart.  If,  how- 
ever, the  effe<ft  of  the  excited  inflammation, 
has  luckily  been  to  produce  adhefion  of  the 
fides  of  the  vein,  at  fome  little  diftance  from 
the  wounded  part ;  the  inflammation  will  here 
ceafe  :  its  further  tranfmiflion  will  by  the  ad- 
hefion be  prevented.  The  effeft  of  adhefion 
of  membranes,  in  preventing  the  extenfion  of 
inflammation  along  their  furfaces ;  is  frequent- 
ly apparent,  and  has  been  well  explained  by 
Mr.  Hunter  on  another  occafion.  In  one  cafe, 
Mr.  Hunler  applied  a  comprefs  on  the  in- 
flamed 
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flamed  vein,  above  the  wounded  part,  and  he 
thought  that  he  fucceeded  in  producing  ad- 
hefion  ;  for  the  inflammation  extended  no  fur- 
ther. In  thofe  cafes,  where  the  inflammation 
does  not  continue,  equally  in  both  directions, 
but  defcends  along  the  courfe  of  the  vein, 
it  is  probable,  that  its  extenfion  in  the  other 
direction  is  prevented,  by  adhefion. 

I  have  thus  briefly  and  imperfedtly  tran- 
fcribed  Mr.  Hunter's  opinion,  that  the  pre- 
fent  Eflay  might  not  be  altogether  deficient 
in  information,  relative  to  this  fubjedt.  I  have 
{qqu  but  three  cafes,  where  an  inflammation  of 
the  vein  fucceeded  to  Venaefe&ion ;  they, 
however,  confirm  the  foregoing  obfervations. 
The  vein  did  not  in  either  cafe  evidently  fup- 
purate.  In  the  firft,  about  three  inches  of  the 
venal  tube  inflamed  both  above  and  below  the 
orifice;  it  was  accompanied  with  much  tu- 
mour, rednefs  and  pain  of  the  covering  integu- 
ments, and  much  fever,  the  pulfe  was  rapid, 
and  the  tongue  furr'd.  After  the  inflammation 
had  terminated,  and  all  tumour  had  fubfided, 
the  vein  did  not  fwell,  when  compreffion  was 

mads 
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made  above  the  difeafed  part.  The  fecond 
cafe  was  of  a  fimilar  nature,  but  lefs  in  de- 
gree. In  the  third  cafe,  the  inflammation  was 
not  continued  in  the  courfe  of  the  vein  towards 
the  heart,  but  extended  as  low  as  the  wrift. 
I  have  no  doubt,  but  that  adhefion  of  the  fides 
of  the  vein,  was  the  caufe,  which  prevented 
the  extenfion  of  the  difeafe,  equally  in  both 
directions .  The  nature  of  a  difeafe  being 
known,  the  treatment  is  commonly  evident. 
The  diminution  of  inflammation  in  a  vein,  is 
to  be  attempted  by  the  fame  general  means  as 
in  other  parts.  As  the  membranous  lining  of 
the  vein  is  continued  to  the  heart ;  and  as  in- 
flammation is  very  fpeedily  extended  along 
fuch  furfaces,  unlefs  prevented  by  adhefion  : 
the  application  of  a  comprefs  at  fome  diftance 
from  the  pun&ured  part,  in  order  to  unite  the 
inflamed  fides  of  the  vein,  appears  to  be  par- 
ticularly judicious. 

I  am  induced  to  fuppofe,  a  cafe  may  occur 
in.  which  the  vein  may  fuppurate,  and  in 
which,  a  total  divifion  of  the  tube  may  be 

proper 


CONSEQUENCES  OF  VENISECTION.      I  8/ 

proper  pradtice ;  not  merely  to  obviate  the  ex- 
tenfion  of  the  local  difeafe,  but  to  prevent  the 
mixture  of  collected  pus  with  the  circulating 
fluids. 

Inflammation  of  the  Fafcia  of  the  Forearm. 

As  far  as  my  obfervation  hath  extended, 
the  next  frequent  ill  confequence,  which  fuc- 
ceeds  to  Venaefeftion,  performed  in  the  arm  j 
is  an  inflammation  of  the  fubjacent  Fafcia. 
When  this  complaint  occurs,  it  perhaps  arifes 
not  merely  from  the  contiguity  of  the  fafcia 
to  the  pundiured  and  irritated  parts,  but  it 
is  probable,  that  it  was  wounded  by  the  lancet 
in  the  operation.  I  hope  that  the  cafes,  which 
I  fhall  relate,  and  thofe,  to  which,  I  can  refer 
the  reader,  will  convey  fuflicient  information 
of  the  fymptoms,  and  effefts  of  this  difeafe. 

CASE. 

A  man,  aged  40,  was  admitted  into  St, 
Bartholomew's  Hofpital,  under  the  care  of 
Mr.  Pott :  he  had  much  pain  and  difficulty 

O  of 
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of  moving,  his  arm,  in  confequence  of  in- 
flammation fucceeding  to  phlebotomy.  The 
wound  inflicted  in  that  operation,  was  not 
healed;  the  furrounding  integuments  were 
not  much  inflamed,  but  he  could  neither  ex- 
tend his  forearm,  nor  his  fingers  without  great 
pain*  The  integuments  of  the  forearm  were 
affetfled  with  a  kind  of  eryftpelas;  when  {light- 
ly touched,  they  were  not  very  painful,  but 
when  more  forcibly  comprerTed,  fo  as  to  affect 
the  inferior  parts,  much  pain  was  fufifered. 
The  patient  complained  of  pain,  extending  to- 
wards the  axilla,  and  alio  towards  the  acro- 
mion ;  but  no  tumour  of  the  arm,  in  either 
direction,  was  perceptible.  A  poultice  was 
applied  to  the  arm,  opium  was  given  at  night, 
and  aperient  medicines  were  occafionally  pre- 
fcribed.  The  pain  in  the  arm  increafed,.  and 
it  was  attended  by  much  fever.  After  a  week 
had  elapfed,  a  fmall  and  fuperficial  collection 
of  matter  took  place,  a  little  below  the  inter- 
ne! condyle  ;  this  being  opened,  but  little  pus 
was  discharged  :  and  fcarcely  any  decreafe  of 
tumour  or  pain  foi lowed.  About  ten  days  af- 
terward 5  j 
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terwards,  a  fluctuation  of  matter  was  diftin- 
guifhed  below  the  external  condyle ;  an  inci- 
cilion  was  here  alfo  made,  which  penetrated 
the  fafcia  of  the  forearm.  Much  matter  im- 
mediately gufhed  from  the  wound,  the  fwel- 
ling  greatly  fubfided,  and  the  future  fufferings 
of  the  patient,  were  comparatively,  of  little 
confequence.  This  opening,  was  however, 
inadequate  to  the  complete  difcharge  of  the 
matter ;  which,  had  probably  been  originally 
formed  beneath  the  fafcia,  in  the  courfe  of  the 
ulna  :  its  pointing  at  the  upper  part  of  the  arm, 
depended  on  the  tenuity,  and  comparative  non- 
refiftance  of  the  fafcia,  at  that  part.  The  col- 
lected pus  defcended  to  the  lower  part  of  the 
detached  fafcia,  a  dependent  opening  for  its 
difcharge  became  neceffary,  after  which,  the 
patient  recovered,  without  any  circumftance 
being  obfervcd,  worthy  relation.  The  cafe 
which  I  have  juft  related,  and  that,  in  which, 
two  large  abfcefles  had  formed,  attended  with 
indurated  abforbents ;  occurred  nearly  at  the 
fame  time,  at  the  Hofpital :  and  they  both 
fell  under  the  care  of  Mr.  Pott.  In  the  lec- 
O  2  tares 
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tures  of  that  eminent  furgeon,  I  had  heard, 
dangerous  and  fatal  confequences  attributed  to 
the  injury  of  a  nerve,  in  Venaeieftion,  but  I 
learned  no  other  diftindtion  of  cafes.  Thefe 
cafes,  firtt  excited  my  attention  to  this  fubjeft; 
and  as  far  as  I  know,  fuch  difcrimination  as 
that,  which  I  now  offer  to  the  public,  hath 
not  been  attempted. 

I  faw  one  other  cafe  of  inflamed  fafcia,  but 
I  negledled   to  take  notes  of  the  fymptoms ; 
I  therefore  can  only  fay,  that  at  the  time,  they 
appeared  fo  clearly  to  characterize  it,  that  I 
entertained  no  doubt  of  its  nature.     No  in- 
flammation of  the  vein  or  abforbents  appeared, 
the  integuments  were  not  much  affedted ;  but 
the  patient  complained,  that  his  arm  felt  as  if 
bound,  or  compreffed ;  and  that  he  fuifered 
much  pain  if  he  attempted  to  extend  it.    The 
inflammation  fubfided  without  the  formation 
of  matter  ;  and  after  much  time  had  elapfed, 
the  pliability  of  the  arm  was  gradually  regain- 
ed.   I  the  lefs  regret  my  deficiency  of  experi- 
ence, on  this  fiibjedt,.  as  I  can  refer  the  reader 

to 
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to  the  fecond  volume  of  the  Medical  Com- 
munications; he  will  there,  meet  with  two 
cafes,  which  I  believe  he  will  acknowledge 
to  be  inflammations  of  the  fafcia :  attended 
however,  with  fome  peculiarity  of  fymptoms. 

The  firft  cafe  is  related,  by  Mr.  Colby,  of 
Torrington  in  Devonfhire  ;   the  other,  by  Mr. 
Watfon.     The  inflammation  of  the  fafcia,  in 
the  latter  cafe,  was  followed  by  a  permanent 
contraction  of  the  forearm.      From  this  cafe, 
I  think  we  have  acquired  ufeful  knowledge  : 
ihould  a  fimilar  contraction  of  the  forearm, from 
a  tenfe  ftate  of  the  fafcia,  in  future  occur,  it 
feems  reafonable  to  fuppofe,  that  it  may  be 
completely   relieved,  by  detaching  the  fafcia, 
from  the  tendon  of  the  biceps ;  to  which,  it 
is  naturally  connected.    This,  I  conclude,  was 
the  caufe  of  the  perfeCt  reftoration  of  free 
motion,  in  the  cafe  firft  related  by  Mr.  Wat- 
fon.    On  this  fubjeCt  I  will  not  enlarge,   but 
fubmit  the  opinion  to  the  judgment  of  the 
reader. 

0  3  The 
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The  treatment  of  an  inflamed  fafcia,  the 
confequence  of  Vena?fection,  has  in  it,  no  pe- 
culiarity. Doubtlefs,  thofe  general  means 
which  are  reductive  of  inflammation,  mould 
be  employed.  Of  local  treatment,  quietude 
of  the  limb,  and  a  ftate  of  relaxation  of  the 
inflamed  part,  will  tend  to  leffen  difeafe  -,  but 
as  foon  as  fome  abatement  of  inflammation  is 
procured,  the  extenfion  of  the  forearm  and 
fingers,  ought  to  be  attempted,  and  daily  per- 
formed :  to  obviate  that  contraction,  which 
might  otherwife  enfue. 

Of  the  ill  Confequevces ,Jucceeding  to  a  wounded  Nerves. 

In  order  to  compleat  in  fome  degree,  this 
EfTay,  I  have  attempted  to  difcufs  the  prefent 
fubject ;  tho'  I  acknowledge,  I  have  no  prac- 
tical information  to  communicate.  I  believe, 
thefe  accidents,  to  be  of  rare  occurrence,  fince 
thofe  of  mv  medical  friends,  to  whom  I  appli- 
ed for  information,  had  never  feen  a  cafe,  the 
fymptoms  which  they  could  decisively,  pro- 
nounce to  ariie  merely  from  an  injured  nerve. 
Mr.  Pott,  in  his  ledtures,  ufed  to  fay,  that  he 

had 
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had  fcen  two  cafes,  in  which,  the  patients  had 
fuffered  diffracting  pain,  which  was  followed 
by  convulfions,  and  other  fymptoms,  which 
co aid  only  be  afcribed  to  nervous  irritation. 
He  attributed  thefe  effects,  to  a' partial  divifion 
of  the  nerve,  and  recommended  its  total  divi- 
iion,  as  a  probable  remedy.  Doctor  Monro, 
I  am  informed,  relates  fimilar  cafes,  in  which, 
fuch  treatment  has  proved  fuccefsful.  I  rely 
on  the  difcrimination  of  thefe  eminent  men  -y 
yet  I  feel  convinced,  that  the  greater  number 
of  furgeons,  have  been  deficient  ia  diftinguifh- 
,ing  thefe  difeafes.  A  wounded  nerve,  acting 
as  a  caufe,  muft  always  produce  fpecific,  and 
characteriftic  fymptoms  and  effects.  I  need 
not  infill:  on  the  neceffity  of  difcrimination,  in 
thefe  complaints  :  thofe,  who  have  defcribed 
the  fymptoms,  refulting  from  an  injured  nerve, 
have  reprcfented  them,  as  at  all  times  immi- 
nently hazardous,  and  frequently  fatal.  An 
operation  is  here  demanded ;  from  it,  we  have 
reafon  to  expect  immediate  mitigation  of  the 
patient's  fufferings ;  and  his  future  perfect  re- 
iteration. Yet  this  operation,  in  any  other 
O  4  of 
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of  the  complaints,  before  treated  of,  would  be 
unnecefTary,  and  perhaps  detrimental. 

I  fhall  arrange,  what  I  have  to  fay  on  this 
fubjedt,  in  the  following  manner  :  Firft,  I  fhall 
explain,  what  nerves  are  expofed  to  injury. 
Secondly,  I  /hall  inveftigate,  what  are  the  ef- 
fects ILkely  to  be  produced  by  fuch  an  accident ; 
and  thirdly,  I  (hall  enquire,  what  means,  are 
moil  likely  to  afford  relief, 

Firft,  the  two  cutaneous  nerves  are  thofe, 
which  are  expofed  to  injury,  I  difTedted 
them,  in  feveral  fubjefts,  with  attention ;  and 
found  fome  irregularity  in  their  diftribution : 
moft  frequently,  all  their  branches  pafs  be- 
neath the  veins,  at  the  bend  of  the  arm  ;  but 
fometimes,  altho'  the  principal  rami  ftill  go 
beneath  thefe  veffels,  many  fmall  filaments  are; 
detached  before  them,  which  it  is  impofiible 
to  avoid  wounding,  in  phlebotomy.  As  I 
believe,  many  furgeons  retain  but  an  indiftindt 
remembrance  of  thefe  nerves,  and  as  I  have 
never  feen  them  accurately  depidled,  in  any 
anatomical  book;  I  thought  I  fhould  do  an 

accepta- 
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acceptable  fervice,  by  giving  an  engraving  of 
them.  I  therefore,  made  two  drawings  o^ 
them,  one,  exhibiting  their  moft  fimple  courfej 
the  other,  their  moft  complicated  diftribution. 
Thefe,  I  conclude,  are  the  only  nerves  liable 
to  injury :  it  may  be  fufpe&ed,  that  the  me- 
dian nerve  might  occafionally  be  wounded ; 
but  its  fituation,  I  think,  makes  this  opinion 
improbable.  If,  however,  a  doubt  fhould  be 
entertained  on  this  fubjedt ;  an  attention  to 
fymptoms,  will  foon  difpel  it ;  when  a  nerve 
is  irritated,  at  any  part,  between  its  origin  and 
termination  ;  a  fenfation  is  felt,  as  if  fome  in- 
jury were  done  to  the  parts,  which  it  fupplies. 
If  therefore,  the  cutaneous  nerves  were  in- 
jured, the  integuments  of  the  forearm  would 
feem  to  fufFer  pain ;  but  if  the  median  nerve 
was  wounded,  the  thumb,  and  two  next  fingers 
would  be  painfully  affe&ed. 

i  By  referring  to  the  plate,  it  will  be  fcen9 
that  if  the  patient  be  bled  in  the  vena  mediana 
bafilica ;  the  branches  of  the  internal  cutane- 
ous nerve,  are  expofed  to  injury :  or,  if  the 
Vena  mediana  cephalica  be  opened,  the  branch- 
es of  the  external  cutaneous  nerves,  may  be 
wounded. 

Secondly, 
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Secondly,  I  wifh  to  enquire,  what  are  the 
ills,  likely  to  arife  from  a  wounded  nerve. — 
Whoever  reflects  on  the  wonderful  minutenefi 
of  the  nervous  fibrils,  and  confiders  their  per- 
fect diftin&nefs,  from  each  other,  although 
connected  by  a  common  covering  of  cellular 
fubftance ;  will  fcarcely  imagine,  a  partial 
divifion  cf  a  nervous  fibril.  If  I  fought,  to 
exprefj  myfelf  ftrictly  on  this  fubj eel,  I  (hould 
fpeak  of  a  partial  divinon  of  a  pacquet  of 
nerves.  But  I  (hall  ufe  the  commonly  adopted 
language,  and  call  thofe  chords,  nerves;  which 
are  really  compofed  of  multitudes  of  feparatc 
nerves.  I  firft'  beg  leave  to  eyamine  the 
opinion,  which  has  prevailed,  of  a  nerve 
being  partially  divided.  Admitting  that  a 
nerve  be  partially  divided,  would  it  not,  like 
a  tendon,  or  any  other  fubilance  unite  ?  I  think, 
there  can  be  no  doubt,  but  that  it  would  :  I  am 
induced  to  this  opinion,  by  confidering,  that 
nerves  of  equal  fize,  with  the  cutaneous  nerves 
of  the  arm,  are  diilributed  in  confiderable 
numbers,  throughout  the  body.  In  the  many 
operations     performed,     and   in  the    wounds 

daily 
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daily  occurring,  I  think  it  would  be  ftrange, 
if  a  partial  divifion  of  a  nerve,  mould  not  hap- 
pen ;  yet,  no  peculiar  fymptoms,  are  obferved 
ufually  to  enfue.  The  pain  which  fome 
people  fuffer  from  bleeding,  in  my  opinion, 
indicates  an  injury  done  to  a  nerve.  If  the 
reader  refers  to  the  plate,  he  will  perceive, 
that  in  fome  cafes,  it  is  impoffible  to  avoid 
dividing  branches  of  nerves,  in  phlebotomy : 
as  fometimes  they  pafs  before  the  vein.  I 
believe  thefe  to  be  branches  fo  frequently 
wounded,  that  I  mould  be  furprifed,  if  they 
did  not,  many  times,  fuffer  a  partial  divifion. 
Surely,  however,  a  half  divided  nerve  would 
unite  without  cauflng  a  general  derangement 
of  the  nervous  fyftem.  Yet  it  is  poflible,  that 
an  inflammation  of  the  nerve  may  accidentally 
enfue ;  which,  would  be  aggravated,  if  it  were 
kept  tenfe,  in  confequence  of  imperfect  divi- 
fion. In  the  cafes,  related  by  Mr.  Pott,  and 
Doctor  Monro,  I  believe,  that  fome  days  elap- 
fed  after  the  receipt  of  the  injury  ;  before  any 
alarming  derangement  of  the  nervous  fyfcem, 
enfued.  Inflammation  of  the  furrounding 
parts,  alfo  appeared.  Thefe  obfervations, 
make  it  to  me  evident,  that  the  difeafe  con- 

fifts 
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fids  in  inflammation  of  the  injured  nerve,  in 
common  with  the  other  wounded- parts :  and 
this  inflammation,  I  can  conceive  to  happen, 
with  or  without,  a  total  divifion  of  the  ner- 
vous chord.  I  fhould  confider,  a  cafe  of  in- 
flamed nerve,  as  an  object  of  great  curiofity  ^ 
every  one,  I  think,  will  admit,  that  it  is  likely 
to  communicate  dreadful  irritation  to  the  fen- 
forium  :  and  every  one  will  perceive,  that  a 
.cure  will  probably  arife  from  intercepting  its 
communication,  with  that  important  part. 

Thirdly,  I  proceed  to  enquire,  what  is  the 
moft  probable  method  of  relieving  the  effedts, 
ariiing  from  an  inflamed  nerve.  The  general 
opinion  is,  that  the  nerve  is  only  partially  di- 
vided ;  and  that,  a  total  divifion  would  free  the 
patient  from  the  continuance  of  his  fufferings. 
Mr.  Pott  fuppofed,  that  the  wounded  nerve, 
was  fituated  at  one  or  the  other  extremity,  of 
the  wound,  which  had  been  made  in  the  vein  ; 
lie  therefore  propofed,  to  divide  it  totally,  by 
enlarging  a  little  the  original  orifice.  It  is 
however  pofiible,  that  the  point  of  the  lancet 

might 
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might  injure  a  nerve,  lying  beneath  the  vein. 

This  will  be  eafily  understood  by  referring  to 
the  plate.  Mr.  Bell  dire&s,  an  extenfive 
tranfverfe  incifion,  to  be  made  through  the  ori- 
ginal wound  :  but  if  the  injured  nerve,  be  fit  li- 
sted, at  the  upper,  or  lower  extremity  of  the 
orifice,  it  will  remain  unaffected  by  this  ope- 
ration. Mr.  Bell  alfo  advifes  the  incifion  to 
be  continued  to  the  bone ;  but  this  appears  to 
me,  dangerous  and  unnecefiary. 

If  the  injured  nerve  be  inflamed,  I  think  it 
doubtful,  whether,  even  a  total  divifion  of  it, 
at  the  inflamed  part,  would  effectually  relieve 
the  general  nervous  irritation,  which  the  dii- 
afe  has  occafioned.     To  intercept  the  com- 
munication of  the  inflamed  nerve,  with  the 
fenforium,  does  however  promife  perfect  re- 
lief.   This  intention,  can  only  be  accomplish- 
ed, by  making  a  tranfverfe  incifion  # above  the 
orifice  in  the  vein.     The  incifion,  need  not  be 
very  extenfive,  for  the  injured  nerve,  muft  lie 
within  the  limits  of  the  original  orifice ;  ani 
it  need  only  defcend  as  low  as  the  fafcia  of  the 
%  forearm  i 
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forearm ;  for  all  the  filaments  of  the  cutane- 
ous nerves,  lie  above  this  fafcia.  The  vein 
which  had  been  opened,  and  fome  filaments 
of  the  cutaneous  nerves  are  all  the  parts  of 
confequence,  which  will  be  divided  in  this 
operation.  The  proximity  of  the  divifion  of  the 
nerve,  to  the  vein,  muft  be  regulated,  by  the 
fuppofed  extent  of  the  difeafe.  However,  as 
the  extent  of  the  inflammation  of  the  nerve,  is 
uncertain,  I  fubmit  it,  to  the  confideration  of 
furgeons ;  whether,  it  may  not  be  advifeable, 
in  fome  cafes,  to  divide  either  of  the  cutane- 
ous nerves,  ftill  more  remotely  from  the  in- 
jured nerve. 

I  find  little  difficulty,  in  detecting  the  trunk 
of  thefe  nerves,  in  the  dead  fubjedf  -,  and  I 
mould  fuppofe,  but  little  would  occur  in  the 
living  ftate,  for  the  compreflion  of  the  tourni- 
quet, would  prevent  any  obfeurity,  which 
hemorrhage  might  caufe. 
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Explanation  of  the  third  Plate, 


A  Vena  bafilica. 

B  Vena  cephalica. 

C  Vena  mediana. 

D  Vena  radialis. 

E  Vena  cubitalis. 

F  Vena  mediana  bafilica. 

G  Vena  mediana  cephalica. 

PI  Nervus  cutaneus  interims. 

I  Nervus  cutaneus  externus. 
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General  Obfervations  on  the  ill  Confequences,  Jometimes 
Jucceeding  to  Venrfettion. 

I  think  it  very  probable,  that  thefe  dLeafes 
would  lefs  frequently   happen,    did  no:    the 
fituation  of  the  veins,  ufually  opened,  contri- 
bute to  their  occurrence.     The  common  offi- 
ces of  life,  fo  conflantly  demand  the  employ- 
ment of  the  arm,  that  its  motion  becomes  al- 
moft  inevitable.     Unlefs,  the  orifice  made  by 
the  lancet,  has   been  attentively  clofed ;  the 
effect  of  this  motion,  will  be,  to  feparate  the 
edges  of  the  wound  from  each  other,  and  to 
prevent    their    union  by    the   firft  intention. 
Some  flight  degree  of  inflammation  will  en- 
fue  -,  the  continuance  of  motion  of  the  arm, 
caufes  a  friction  of  the  inflamed  furfaces   a- 
gainft  each  other ;  and  thus,  the  difeafe  is  in- 
creafed.     Under  thefe  circumftances,   if  the 
conftitution  of  the  patient  be  irritable,  the  in- 
flammation will  extend  itfelf ;    altho'  it  may 
ftill  be  confined  to  the  cellular  fubftance,  and 
integuments  :    or  perhaps,  it  may  be  trans- 
mitted to  that  part,  which  has  fuftained  moft 

injury 
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injury  in  the  operation.  The  vein,  the  ab- 
forbents,  the  fafcia,  or  the  nerve  may  in  that 
cafe,  fuffer  peculiar  derangement.  Although 
the  injury  done  by  a  bad  lancet,  may  contri- 
bute to  the  production  of  difeafe,  yet  I  think 
it  probable,  that  a  patient  improperly  bled, 
would  fuftain  no  injury,  if  the  treatment  of 
the  wound  was  judicious.  Whilft  another, 
on  whom,  the  operation  had  been  dexteroufly, 
and  well  performed,  would  be  liable  to  thefe 
ill  confequences ;  if  the  proper  attention  to 
unite  the  wound,  was  negle&ed. 

In  the  account  given  of  thefe  difeafes,  they 
have  been  reprefented,  as  they  occurred,  fepa- 
rately ;  doubtlefs,  in  fome  cafes,  they  may  be 
combined. 

The  principal  curative  indications,  appear 
to  be,  to  mitigate  the  inflammation  about  the 
orifice,  and  to  preferve  the  arm,  fupported  in 
a  motionlefs  ftate.  I  need  not  enlarge  this 
account,  by  defcribing  the  modes  of  appeaf- 
ing  inflammation,  and  irritation ;  as  they  are 
well  known,  to  every  furgeon. 

I  cannot 
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I  cannot  conclude  thefe  EfTays,  without  of- 
fering to  the  public,  an  apology  for  their  de- 
feats :  whoever,  by  diligent  attention,  has 
acquired  a  competent  knowledge  of  his  pro- 
feffion  ;  if  he  continues  thofe  exertions,  by 
which,  he  has  attained  his  prefent  informa- 
tion ;  will  extend  his  purfuits,  beyond  the 
former  boundaries  of  knowledge.  New 
modes  of  treatment,  which  promife  fuccefs, 
he  will  be  induced  to  practice :  whatever  ap- 
pears doubtful,  or  obfcure,  he  will  endeavour 
to  afcertain,  and  illuftrate.  His  labour  will 
be  profitable  to  himfelf,  for  he  will  acquire 
the  information,  which  he  has  fought.  A  per-, 
{on  engaged  in  the  purfuit  of  ufeful  fcience, 
ought  not  here  to  flop,  but  mould  communi- 
cate the  information,  which  he  has  obtained. 
If  indolence,  or  diffidence  of  fuccefs,  or  a 
wifh  to  attain  perfection,  induce  him  to  pofl- 
pone  the  communication  of  his  newly  ac- 
quired knowledge;  his  attention  will  probably 
be  attracted  by  new  objects  of  inveftigation  : 
the  remembrance  of  his  former  engagements, 
will  fade  in  his  mind,  and  the  effects  of  his 

exertions, 
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exertions,  will  be  lefs  profitable  to  himfelf, 
and  of  little  fervice  to  others. 


Such  reflections,  have  induced  me  to  offer, 
that,  which  I  knew  to  be  deficient ;  rather 
than  to  fupprefs  information,  which  I  believed 
might  be,  in  fome  degree,  ufeful.  The  im- 
perfections, and  defefts  of  thefe  EfTays,  will, 
I  truft,  be  forgiven  ;  if  it  be  found,  that  they 
have  added  any  thing,  to  the  general  flock  of 
knowledge  :  and  I  fhall  feel  my  ambition  gra- 
tified, in  having  contributed  my  mite,  to  the 
advancement  of  the  eminently  ufeful  art  of 
healing. 
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